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Of the Second V 0LUME. | 


B O O K UH. 


The Propete of the Barth in reſpeft to the 
Heavenly Bodies. 


CHAP. XXII. 


ErIxITIoxs and Naben Page 329 
D 1. Definitions of Globes, Maps, the Poles, 
and Avis of the Earth, Parallels, Circles 
of Latitudes, the Tropics, polar Circles, 
Meridian, Horizon, &c. 
2. Of the apparent diurnal Motion, or Revolution of 
the Stars. 
3. of the Proper or annual Motion of the Sun, | 


C H A P. XXIII. 


Of the Latitude of Places, and the Elevation of 
the Pole Page 536 

1. Definition of the Latuude of a Flues, and a Cire 

cle of Latitude. 

2. Definition of the Elevation of the Pole. 

3. To find the Latitude of a Place on the Globe, or 

_. os Maps, - 

4- A Place being given on the Globe, to ſet the 
| Globe fo that the wooden Horizon may become the 
N of the Place. 

A 2 5. The 


iv The CONTENTS. 


6. The Latitude of a Place, is equal to the Elrva- 
tion of the Po 

6. To exhibit all thoſe Places on the Globe, or in 
Maps, which have a given Latitude, or Diſtance 
from the Equator, © 

7. To find a Meridian Line, or the Point of North 

and South, in a given Place. 

8. To ſet the Globe with reſpect to the four Quarters 
of the World, 

9. To find the Latitude of a Place by the Heavens. 

10. The different Lalitudes of Places, 

11. When a Perſon is in an unknown Place, but finds 

it's Latitude, to exhibit the Periphery of a Circle 

upon the Globe in one Point * which the Perſon 

certainly is, 


CHA P. XXIV. 


Of the Zones, and the Celeſtial Appearances in 
different Zones, Page 544%) 

1. The Diviſion of the Earth's. Surface into the Zones 
ariſes from the proper Motion of the Sun. The 
Definition of Zones, 

2. The Sign from whence to callett i in what Zone. any 
Place lies. | 

3. Thro what places the Equator paſſes, or what places 
lie in the Equator ; what Regions are in the Tor- 

rid Zone; what in the 7. emperale Zones, what 

in the Tropics, and what in the Frigid Zones. 

4. In what places the Sun is vertical once a; Tear, in 

 wwhat twice, and in what never, © 

g. In what Places the Sun does not riſe, and ſt, in 
ſeveral Revolutions, or for ſeveral entire Days : 
in what Places it does not ſet on one Day in the 

Tear only, &c. 

6. In what "Places the Sun riſes and ſets every Day. 

7. A Place being given in the Torrid Zone, 10 find 
thoſe twa Days of the Year wherein the S un is 


vertical to that Place, 
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8. A Place being given in the Frigid Zone, to find 
. the firſt Day of the Year wherein the Sun will not 
ſet to that Place; and what Days it will not ſet : 

again to find the firſt Day wherein the Sun will 
not riſe. „ 

9. The 1 of the Year being given, to exhibit all 

thoſe Places of the Earth where the Sun will be 
vertical that Day at Noon. 

; 10. The Day of the Year being given, to exhibit all 

7 Ißboſe Places of the Earth where the Sun does not 

'F ſet on that Day, as the frſk, 

11. To compute the Breadth and Extent of the ſeveral 
ones. | | | | 
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Of the different Lengths vr Days in different places; 
and the Diviſion thence ariſing of the Surface of 
the Earth into Climates, _ Page 334. 
1. On two Days of the Year the Day and Night are 
; equal in all Places of the Earth. | 
1 2. In Places under the Equator all the Days and 
1 Nights are equal. Under the Pole there is but one 
Day and one Night throughout the Year. 
3. In other Places no other Days are equal to the 
Nights, beſides theſe two, 
4. A Place being given on the Globe, and the Day 
N / the Year, to find the Number of Hours the Sun 
* . will continue above and under the Horizon of that 
F Place the ſame Day. — 
5. Of the longeſt and ſhorteſt Day. 
6. How the Days lengthen in all Places ill they 
come to the longeſt ; and how they decreaſe to the 
HDeorteſt. . 5 
7. The remoteſt of two Places from the Equator has 
all the Days for one half of the Year, and there- 
fore ils longeſt Day, longer than the other, 
8 A 3 | 8, All 
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8, All the Places of the Earth that lie in the ſame 
Parallel A _ — Days of the Year equal, and 
conſequently the longeſt Day of the ſame Length. 
9. Climates and Parallel Weg. , 
10. The unequal Increaſe of the longeſt Day in equal 
Increaſes of Diſtance from the Equator, 

11. The Quantity of the longeſt Day in any Place be- 
ing given, to find the Latitude that Place. 
12, A ſmall Number of Days being given, to exhibit 

thoſe Places of the Earth (or find their Latitude) 
where the Sun does not riſe and ſet ſo many Days. | 
13. To make a Table of Climates. 
14. The Method of other Geographers in reckoning 
and fixing the Table, &c. 
15. To ow; the Uſe of the Table of Climates. 
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Of Light, Heat, Cold, and the Seaſons of the 
Year in different Places and Zones of the Earth, 
Page 5 67 
I, The Cauſes enumerated which may produce or alter 
Light, Heat, &c. 
2. How Spring, Summer, Autumn, and Winter are 
tio be defined. 

3. The Determination of the Seaſons in different Zones, 
and Places of the Zones. 

4. A Place in the Torrid Zone being given, to find 
the Days of the Year whereon Summer, Autumn, 
Spring, and Winter begin and end. 

5. In what Places the Duration of the four Seaſons 

equal, and in what unequal, 
6. off the unequal Depreſſion of the Sun blow the 
5. 4 in different Places. 

7. To find the Duration of the Twilight, in a given 

| Place, upon a given Day. 

8. The Twilight is ſhorteſt in the Torrid Zone, and 

longeſt in the — 
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9. At what Hour in any Place in the Torrid Zone, 
the Sun has the ſame Altitude as at Noon in any 
Place out of the Torrid Zone. 
10. The Cauſes of Light, Heat, &c. in the Torrid Zone. 5 
11, How the Licht, Heat, and Seaſons, are found i in 
the Places of the Tt orrid Zone, 
12, How in the Places of the Temperate Zones, 
"x4; How in the Places of the Frigid Zones, 


CHAS XXVII. 


_ 


thence ariſing, Pr 61 9 
Definitions of the Periſcii, Aſcii, &c. 

1. Shadows falling oppoſite the Sun, % 

23 = Inhabitants of the Tropics are Aſcii Hete- 
roſcii, 

3. The Inhabitants of the Torrid Zone Aſcii Am- 
phiſcii. 

4. The Inbabitants of the Temperate Zones Heteroſcii, 

5. The Inhabitants of the Frigid Zone Periſcii. 

6, A Place being given in the Torrid Zone, to find 
the Days of the Year wherein the. Inhabitants of 
that Place are Aſcii. 

7. .A Day of the Year being given, to exbibit thoſe 
— where zbe Inhabitants are Aſcii on that 

a 

8. A Place being given in the Frig 4 Zone, to find 
the Days wherein the Tababitant will be Periſcii. 

9. On the contrary, a Day of the Year being given, 

to exhibit all thoſe Places the Inhabitants whereof 
become Periſcii on that firſt Day. 

10. How the Shadow falls on Places under the Equator, 
11. To fix a Plane in any Place, ſo that the Shadows 

e a Style upon it hl be directed as on a borte 
zontal Plane of any other Place. 

12, In Places under the Equator the Shadow on the 
 equinoFial Days remains in one ſtrait Line. 
| A * 13. How 


Of Shadows, and the Denominations of Places; T 
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13. How the Buſineſs of Shadow happens in Places of 
the Torrid Zone. 
14. A Place being given in the Torrid Zone, to find 

- the Hour, *, Point of the Compaſs in which the 
Shadow will go back, 2; the Sun appear to change 
his Courſe, 

15. Howthe Length of Shadows increaſes and decreaſes. 
16. The Length of a Style and it's Shadow being given, 

to find the Height of the Sun, 
17, To find the Length of the Shadow projected by the 
whole Earth, 
18. How large a Part of the Moon is darkened in an 
Eclipſe. 

19. The different Lengths of Shadows. 

20. Of the Shadow of a Style, which is part of the 
Axis of the World, or parallel thereto, 
. To make an EquinoSial Sun-Dial. 

= To deſcribe a Dial on an horizontal Plane. 

23. To make a vertical Dial. 

24. To make a Dial for one Place, to ſhew the Hour 
at another, 

2 5. To make a Dial whereon the Shadow ſhall go back, 


CHAP. XXVII. 


of the relative Properties of the Heavens in different 
Places of the Earth ; with the different Denomi- 
nations of the Inhabitants, thence ariſing, P. 633. 
1. What People have it twelve O'Clock, and all the 
| ſame Hours at the ſame Time. 
2. What People have different Seaſons of the ear at 
| the ſame Time, 
3. Of left Hand and right, and the Riſing and Setting. 
44. The Properties of the Antceci compared. 
. 5. What People have no Antceci, &c. | 
6. To exhibit the Antoeci, Periceci, and Antipodes 
of a given Place. | 
hh. The Comparative Properties of the Inhabitants of 
Ts, the — Parallel, 8. The 
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8. The Comparative Properties of the Periceci, 
9. The Comparative Properties of the Antipodes. 
10. The Periceci of one Place, the Antipodes of ano- 

ther, ,, 1 . 
11. To exhibit all thoſe Places upon the Globe that have 
all the ſame Hours at the ſame Time with a given 
Place. | 
12. A Place being given, to exhibit all thoſe Places where 
the Days are equal with the Nights of the former. 
13. At what Hours the Antceci ſee the Sun together. 
14. At what Hours the Pericect do the ſame. 
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The Time of different Places compared, P. 643 
1. The Hour of one Place being given, to find the 
Hour of another. YI 
2. The Hour of any one Place being given, to ſhew 
the other Places where it 15 any Hour at Pleaſure: 
3. The Altitude of the Sun being given, with the Day 
of the Year, and the Latitude of the Place, io 
find the Hour, &c. . 
4. The Point the Sun is in being given, to find the 
Hour of the Place. 


5. To find the Hour of the Place by the Globe and 


Sun-fhine. | 

6, 7. An Hour being given according to the common 
Reckoning, to find the Babyloniſh Hour; and con- 
verſely. 2 0D 

8, 9. The common Hour being given, to find the 
Italian Hour ; and converſely. | 

10, 11. The common Hour being given, to find the 
Jewiſh Hour; and converſely. - 


12. Whence it happens that in ſailing round the Earth, 
a Day is either loſt or got. 


CHAP, XXX. = 
Of the different Riſings and Settings of the Sun and 
Stars in different Places, Page 65 25 
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1. To ſuſpend a Globe in ſuch a Manner as that the 


Sun may illumine ſuch Parts thereof as it does 


the correſponding Parts of the Earth each Hour 
of the Day. 


2, To do the ſame with the Globe and the Moon. 


3. The different Points of the Horizon, wherein the 


Sun riſes and ſets. 


4. Of the right and oblique Aſcenſion of the Sun a- 
bove the Horizon, 


5. The Different Times wherein the Conſtellations riſe. 


6. A Day being given, to find the Places where the 
Sun riſes in a given Point. 
7. The Hour being given, to ſhew the Place whereto 
the Sun is then vertical. 
8, The Hour being given, to find the Places from 
whoſe Verter the Sun has a given Diſtance. 
„ 10, 11. The Hour of a given Day being given, to 
exhibit all the Places 10 which the Sun then riſes 
and ſets, 


12, To find how large a Part of the Earth may be 


illumined by the Sun. 
13. How much ſooner the riſing Sun may be ſeen upon 
the top than at the Bottom of a Mountain. 


14. From this Difference of Time, to find the Height ; 


of the Mountain. 

15. To exhibit the Places x YALE the Moon is vertical 
upon a given Day, 

16. To find the Hour of the Moon's riſing and ſetting. 

17. To ſhew allthe Places where the Moon riſes and ſets. 

18. To exhibit the Places where the Eclipſe of the 
Moon may be ſeen, and where it cannot. 

19. How large a Part of the Earth is illumined by 
the Moon at Full- Moon. 


20. To exhibit all the Places whereto any fixed Star is 


vertical, 
21. To exbibit all the Places where, at a given Hour, 
a Star is in the Meridian. 5 
22, To 
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3 22. To exbibit all the Places, above whoſe Horizons 


any Star is at a given Hour, and to which it 
riſes and ſets, &c. 

23. To exhibit all the Places whoſe Days are + ap to 
our Nights. 

24. Why the Days lengthen and ſhorten faſter near the 
 Equinoxes, than near the Solſtices, 8c. 

25. The Sun goes back much faſter from the Vertex of 
the Places in the Equator, than of thoſe near Ihe 
Tropics in the Torrid Zone. 


BOOK III. 
The Comparative Part, regarding the arth, 
C HA FP. X 


Of the Longitude of Places, Page 668 

1. Any Place may be taken for a beginning to com- 

pute the Longitude from. 

2. To determine the firſt Meridian upon the Globe of 
the Earth. 

3. The Latitudeand Longitude of a Place being given, 

to exhibit that Place 02 the Globe, and in Maps. 

4. All the Stars move fifteen Degrees in an Hour, 

from every Meridian. 

5. The Hours of two Places being given, at one and 
the ſame Inſtant of Time, to find the Longitude 
of one of thoſe Places from the other, 

6, Having the ſame Data, and one Place given in 
the Globe, or Maps, to ſhew the Meridian of 
| the other Place on the Globe, or Maps; or the 
Meridian in a Point whereof this other Place 
muſt neceſſarily lie. 

7. Six Ways of finding the Longitude of a Place. 

8. Five Lf 5 proper Methods of finding the Longitude. 

9. Tables of the Longitude and Latitude FR the more 
eminent Places. 

A Table of the Sun's Right Aſcenſion. 
A Table of the Principal Fixed Stars, © | 
CHAP, 
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CHAP. XXXI. 


Of the Situation of Places with reſpect to one ano- 43 
ther: and the Art of making Globes and Maps, 


7 Page 717, 1 
1. A Place of the Earth being given, to find the Si. 


tuation of all other Places in reſpect thereto, 
ing from that Place. 


Place has the ſame given Bearing. 


k 
7h 
| 
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together with it's Diſtance, and the Latitude of 


the former; and it's Latitude. 
g. Three Methods of making Terreſtrial Globes. 
6. Five Ways of making general Geographical Maps; 
and four of making particular ones. 


CHAP. XXXIIL 


Of the Diſtances of Places, Page 762, 

1. The ſhorteſt Diſtance between two Places on the 

Surface of the Earth, is an Arc of a great Circle 
intercepted betwixt the two Places, | 

2, Two Places being given upon the Surface of the 

Globe, to deſcribe à great Circle thro them, or an 

Arc, which is the Rortef Diſtance between them. 


——— 
— — > 


— — 


—— . —⁰¹¹] — Sz — — — > 
. — — F —— 


3. The Diſtances of Places remain continually the N f 


ſame, excepting ſome ſmall Differences. 
4, 5. No Places on the Surface of the Earth are di- 
ſtant from one another more than 2700 German 
Miles, of 15 to a Degree. | 
6. A Place being given on the Globe, to exhibit all the 
other Places diſtant from it any given Number of 


Miles, 7, What 


2. A Place of the Earth being given, to exhibit upon 
the Globe all the Places which have a given Bear- 


3. A Place of the Earth, or Globe, being given, to 3 
| exhibit all thoſe Places to each of which the given © 


4. The Bearing of one Place from another being given, 


the latter, to find the Bearing of the latter from [ 
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7. What particulars may cauſe the Roads betwixt 
& laces to be longer or ſoorter than the orig or 
true Diſtance. 

8. To find the Diſtance betwixt two Places on the 
Globe and Maps. | 

9. The Longitude and Latitude of Places being given, | 

to find their Diſtance, © 

10. The Latitude and Bearing of two Places being 

given, to find their Diſtance. | 
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| 3 11. The Longitude of two Places being given, with 


the Latitide and Bearing of them, to find far 
Diane. 

12. The Diſtances betwixt two Places of the 7 
f Longitude being given, and the Bearings of a third 
from them, to find the Diſtance of the third We 

the other two. 


CHA. XXXIV.. 


Of the ſenſible or viſible Horizon, Page 775. 
1, The viſible 3 is of a different Magnitude, 
according to the different Hei 37, of the Eye. 


2, To find "the 7 of ihe viſt 45 Horizon to a 
Man of the talleſt Stature. 


3. The Height of the Eye being given, to find the Di- 
ance of "the ultimate viſible Point. 
4, 5. The top of an Object of a known. Hei obt Tits 
viewed from ſome Eminence, to find the Djtanc 
thereof. 


4 find the Height. 
7. Refraction Fncreaſes the Yan of the "0 ible 
Horizon, 
Geographical Theorems. 
Geographical Paradoxes, with their Solutions. 
C HA FP. > 

of the Art of Navigation in general; and of Ship- 

Building in particular, /* ©>* "PINE POD. 


ty The Requiſites to Sailing in aner 
2, The 


6. On the other band, the Diſtance being known, OW: 
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2. The Things to be ron in the Building 17 q | 
. 4 
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of the Lading of Ships, Pag 84 
1. A Ship's Lading, or Burthen, computed by Laſts 
and Jun: | -3 
2, Of the floating and ſinking of Bodies in W. ater. 

3. The Capacity of the Figure of a Ship, 
4. Two Conſiderations in Lading a Ship. 
. Why loaded Ships are apt : fink in Rivers. 
6. The Weight of Bodies floating on Water. 
7: The Weight of different Waters, 
The juſt pI for Ships. 
9. How Ships are diſordered by Storms. 


C H AP. xXXXVII. 


The firſt Part of the Art of Ness or ee 1 
ducting a Ship, Page 809 * 
1. Definition of the Art of Condufling a Ship, and 
it's Diviſion into four Parts. 3 
2. On what Foundations the Knowledge 7 the Di 4 
Rance of the Ship's Courſe raid g 1 
A Tide 7 able, 


C H A P. XXXVIIL 


The ſecond Part of the Art of Navigating a Ship. 


Page 834 
1. To find the Polnts of the Compaſs in all Places. 
2. To make the Sea-Compaſs. 
3. The Number of the Points of the Compaſh, 
4. Of the Variation of the magnetic Needle, and the © 
Errors of the Compaſs. : : 
5. To find the Variation of the Needle, | q 
& of correcting er . Hing the Compaſs ;, with the | 
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Sea-Terms thereto relating; and the Cauſes that . 


alter the natural Poſition of the Needle. 


CHAP. XXXIX. 


Of the Line of a Ship's Way, Page 852 


1. One Place bearing North or South of another, has 

| the ſame Bearing 10 all the intermediate Places. 

2. Two Places lying in the Equator bear Eaſt or Weſt 

from one another, and all the intermediate Places. 

3. Two Places not lying in the ſame Meridian, nor in 

the Equator, do not bear the ſame way from one 
another, and all the intermediate Points, 

4. A Ship cannot ſail without being for ſome Time 

directed in one Point of the Compaſs, 

5. What Line betwixt two Places is the moſt com- 

modious for a Ship to ſail. 3 

6. When a Ship is to ſail due North or South, ber 

Way is the Meridian of the Places departed from 

ſtir, F Hs, 

7. If a Ship ſail from any Place in the Equator due 

Eaſt or Weſt, ber Way is a portion of the Equator, 

8. When a Ship ſails from any Place out of the E- 

quator due Weſt or Eaſt, her Way will be the Pe- 
riphery of the Parallel of the Place ſailed from. 

9. If a Ship be to ſail from any part of the Globe 
not in a Cardinal Point, ber Way is not circular, 

or the Periphery of a Circle; but a ſolid Curve 
Line, winding, like a Spiral, in infinite Revolu- 
tions about the Poles, | WO 

10. A Ship directed to the Point wherein the Place 
of Departure bears to the Place ſailed for, will 
never obtain her Port ; unleſs the two Plates lie 

in the ſame Meridian, or in the Equator. 

11, When a Ship is to be direfled in the ſame, and 
when in different Points, from the Bearings of the 
Places ſailed to, and left. 

uy 12. The 


xvii The CONTENTS. 

12. The Number of Rhombs, 

13. The Magnitude of the Loxodromy. 

14. 1t's Parts betwixt equidiſtant Parallels are equal. 

15, 16, Two Places of the Earth being given, to find 
the Loxodromy, or Rhomb, which will be the 
Ships Way, in ſailing from one to the other ; and 
the Point wherein ſhe is to be directed. 5 

A Table of Meridional Parts. 


CHAP. XL N 


Of the Knowledge of the Place the Ship comes to, 
at any Time of her failing; and the Manner of 
marking it on the Sea-Chart, Page 893. 

1. A Ship cannot be conducted without knowing the 
Situation of the Place to be ſailed from. | 

2, To find the Place the Ship is arrived at, in the 

Chart, or by Calculation. 

3. To conjecture in what Point, and in what Loxo- 
dromy, or Rhomb, a Ship ſails. | 

4. To * by Conjetture, what Way a Ship has 

"ts | 

* obſerve the Latitude of a Place at Sea. 
To obſerve the * ude of a Place at Sea. 


RELATIVE PART 


QF * 


Univerſal Geography 8 


3 


n — 


— 


"BOOK II, 


of the Properties of Places on the Barth, "4 
that ariſe from ne ee Motion of 
_ the Stars. 


ar ar ananas une 5 
0 H A P. XXII. þ 


PRELIMINARIES, | 


ies 4 1 FE have thitherto treated of Geogr a: 4. 5 
om FR. WE 5, ab/olutely conſidered; we come 
nov tothe ſecond Part of this Do- 

Ctrine, in which we ſhall conſider 
Wy the Properties of the Earth that 
| Wi d on the apparent Motion 
FSSPWREZ) of the Sun and Stars, and oy 
not exiſt if that Motion did not appear: the | 
cation of which will more property belong to 2 
Vo. Il, B 874"), . 


530 The Relative Part SEC. VI. 
$7990), if we ſuppoſe the Earth to move, as in 
_ Chap. vi. And for underſtanding hereof we muſt pre- 
miſe the following Definitions and Hypotheſes, | 


DEFINITIONS. 


1, THE Artificial Terreſtrial Globe is a Globe 
made by Art, on whoſe Superficies the Parts of 
Earth are repreſented, in their proper Places, in 
the ſame Proportion which the Globe's Superficies 
hath to that of the Earth, : 
A Map, or Geographical Table, is a plain Figure, 
in which is repreſented the Situation of the Parts 
of the Earth's Bure z and is univerſal or particular: 
the one ſhows the whole Superficies of the Earth; 
the other a Part only. Some of them are made 
by ſtrait, others by curve Lines; both repreſent- 
ing the Peripheries of Circles on the Earth, The 
Compoſition both of Globes and Maps we ſhall *'? 
ſhow at the end of this Book; for it cannot be 
yet underſtood. -. 
2. THE Poles of the Earth are two fixed Points 

diametrically oppoſite, at the ends of the Axis, about 
which the Earth revolves; and are exactly under the 
two Points in the Heavens about which the Stars 
ſeem to revolve, The Pole that is under the Bear 
is the North, or Arctic, Pole ; the other the South, 
or Antarctic, Pole: which is better underſtood by 
ſeeing them on the Globe than by Words, 
3. THE Zenthand Nadir are the Poles of the 

Horizon the former being the Point directly over 
our Heads, and the latter that directly under 
r | 

4. THE Equator is the Periphery of a great 
Circle on the Earth, equally diſtant from the two 
Poles, and is called the Equinoctial; Line, or the 
Line, by Sailors in the way of Eminence; and to 
it are all the Circles (deſcribed by the diurnal Mo- 
a | 9 tion 


() 
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tion of the Stars) parallel ; and therefore the E- 
quator is that on which their diurnal Motion is 
meaſured. 7 
5. THE Circles called Parallels to the Equator, 
are the leſſer Peripheries parallel to it. On the 
Artificial Globe the Equator is more conſpicuous 
than the Parallels or Circles of Latitude, and is 
divided into three hundred and ſixty Degrees. 
THESE may be alſo ſhown on the Univer/al 
Geographical Maps, whoſe curve Lines meet 1a the 
Poles. Thoſe Maps that have only ſtrait Lines have 
not the Poles, but the Meridians are ſuppoſed to 


terminate in them, The Equator in both is a 


ſtrait Line cutting the Meridians at right Angles, 


' tho? in ſome particular Maps, of Aſia and Europe, 


curve; and allo the Parallels are curve in cur- 
ilineal Maps, and ſtrait Lines in others. 
6. THE Ecliptic is alſo a great Circle in the 


Heavens, which the Sun defcribes by it's annual 


Motion: and tho' *tis not proper to the Earth; 
yet tis drawn on the terreſtrial Globe, and is ſeen 
on Maps, becauſe of it's great uſe. 5 
7. THE Tropics are two Circles parallel to the 
Equator, as far from it as the Sun goes towards 
the Poles; which is twenty three Degrees twenty 
nine Minutes, being the Angle the Ecliptic makes 


with the Equator; the one is called the Tropic 


of Cancer, on the North Side of the Equator; the 
other of Capricorn, on the South Side. They are 
marked on the Globe and Maps by a double Line, 
with their Names. And the Polar Circles are 
two Parallels, as far from the Pole as the Tro- 
pics are from the Equator, called Arctic and An- 


 tarflic, The Circles hitherto explained do not de- 


pend on certain Places as the following do. 
8. THE Meridian of a Place . Earth is 


the Line that paſſes from the North, over the 
Place to the South; above which when the Sun 
5 1 comes 
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comes tis Mid- day there, or the middle between 
Sun riſing aud ſetting. i 


THEORE M. 


T HE Meridian of a Place paſſes thro' both the 


Poles of the Earth. | 
THERE are Meridians drawn on the Globe 
cutting every tenth or fifteenth Degree on the 
Equator ; and the Meridian of Braſs repreſents 
them all, i. . if any Place is brought under it, it 
will be the Meridian of that Place. 
IN right lined Maps the Meridians are ſtrait 
Lines from the Top to the Bottom; but in curve 
led Maps they are curve, and meet in the Poles, 
9. THE Azimuths are great Circles inter- 


« ſefting each other in the Zenith and Nadir, as 


the Meridians do in the Poles of the World, 
Upon them is reckoned the Sun or Stars Altitude, 
but when the Azimuth of the Sun or a Star is 
© ſpoke of, we are to underſtand the Angle which 
* the Azimuth that the Sun or Star is in makes 
< with the Meridian, either from the North or 
South. . 5 

10. CIRCLES of Longitude interſect each 
© other in the Poles of the Ecliptic, and conſe- 
< quently cut it at right Angles as the Meridians 
© do the Equator, becauſe the Motion of the Sun, 
Stars, or Planets, whether according or contrary 
© to the ſucceſſion of the Signs Aries, Taurus, 
© Gemini, &c. is reckoned upon the Ecliptic. 

11. THE Horizon of a Place is a great Circle in 
the Heavens, which divides the viſible Part of the 


Heavens from the inviſible Part; and is called the 


rational Horizon, to diſtinguiſh it from the vi/ible 
Horizon, which terminates our Sight round us 
Which is but a ſmall Circle, and but improperly 
called the Horizon, It hath no fixed Place on the 

th TS - artificial 
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artificial Globe; but the wooden Circle, which: 

ſuſtains the Globe and braſs Meridian, repre- 
ſents every Horizon, when the Place is at the 
Top, as ſhall be ſhown ; and 'tis called the wooden 
Horizon, | 5 En, 
- THESE Definitions are neceſſary to the un- 
derſtanding what follows. We muſt alſo know 
from Aſtronomy how the Sun and Stars move, 

1. THAT is the firſt Motion common to them 
all, by which in twenty four Hours they go round 
the Earth when they riſe, paſs the Meridian, and 
ſet, and riſe again; and they therein ſeem to de- 
ſcribe every Day Circles parallel to the Equator ; 
as moving all on the Axis of the Earth; and thus 
they move fifteen Degrees on the Equator, and 


g ; eyery Parallel, every Hour; which is the twenty 


fourth Part of three hundred and ſixty Degrees 
round, as appears by the horary Circle of Braſs 
fixed on the Meridian, at the North Pole, whereon 
the Index points to the Hours, as the Globe re- 
volves. 5 1 . 

T H E ſecond, and proper, or annual, Motion 
of the Sun, is that by which the Sun (or the Earth) 
moves from Weſt to Eaſt; which is againſt the 
firſt Motion. The Time or Number of Days in 

which the Sun returns to the Point from which it 
came, is called a Year; which is three hundred 
and ſixty five Days, and about a quarter of 4 
Day. The Path of this ſecond Motion is called 

the Ecliptic, which is divided into twelve Parts, 
called Signs ; for Aſtronomers have obſerved thoſe 
Stars or Conſtellations of the Heavens, thro* which 
the Sun paſſes, and from theſe the twelve Signs 
receive their Names. And becauſe they are all 
Animals, therefore the Ecliptic is called by the 

Antients the Zodiac. But properly the Ecliptic 
is in the middle of a Belt, which is ſixteen De- 
Brees broad; in which all the other Planets move 
Fr B 3 from 
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rom Weſt to Eaſt; ſome nearer, others further 


from the Ecliptic. The Names of the Signs are 


comprehended in theſe Verſes: 5 


V 19 March > * S 11 June A ny - 
Sum Aries Taurus Gemini Canter Leo Virgo 


10 Sept. W 4 VF 10 Decem. & 


* 


Libraque Scorpius Arcitenens Caper Ampbora 
Piſces. 


Arcitenens is alſo called Sagittarius, Caper Capricor- 
nus, and Amphora Aquarius, The Ecliptic cuts the 
Equator obliquely, and it's greateſt Diſtance is a- 
bout twenty three Degrees thirty Minutes ; and 
where the Ecliptic cuts the Equator, which is 
in two Points, the Ecliptic begins at one of them, 
and the Sun in any one of theſe two Points makes 
the Days and Nights equal in all Places ; and then 
Spring and Autumn begins ; the Spring at the firſt 
of Artes, and the Autumn the firſt of Libra; and 
tho* two thouſand Years ago the Signs were where 
the following ones are now, that is, they are gone 
backward, yet they retain their Names, without 
regard to the Stars they left. 5 
EACH of theſe twelve Signs is divided into 
thirty Degrees and the Sun moves. fifty nine Mi- 
nutes eight Seconds each Day, by going thro? 
three hundred and ſixty Degrees in — 


three hundred ſixty five Days and a quarter; or 


we may reckon it a Degree in a Day: nor is there 


need for greater exactneſs in a ſmall time, eſpe- 
cially when the Deſign is only to inſtruct others. 
Likewiſe there being twelve Signs in the Ecliptie, 
and twelve Months in the Year, it goes thro* a 
Sign in a Month; but enters not the Sign in the 
beginning of the Month, but about the twenty firſt 
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Day, according to the Gregorian Calendar, or the 


eleventh according to the Julian, vis. into Aries 
March the tenth, and the tenth of April into Taurus, 
Sc. or a little before, or after, the tenth Day, But 


if we would have the exact Knowledge of the Sun's 
Place it muſt be calculated from. Tables, or taken 
from an Ephemeris : if one have a Globe it's Place 
may be nearly found on the wooden Horizon; if 

not, they may ſuppoſe the Sun enters each Sign 
on the tenth Day of the Month, and then count to 
the preſent time how much is gone ſince ; but they 

muſt be well acquainted with the Signs, and know 
in what Month the Sun enters any Sign. Thus the 
fourteenth of March the Sun is in the fourth of 
Aries, Thus Students ought to know where 


the Sun is in the Ecliptic; for *tis mean in a Man 


- 3 not = rt. ſo much, e 5 Sea- 
ſons, and length of the Day and Night depends 
on the Sun's Place, and ſeveral other things that 
are uſeful in Life. | 
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* the Latitude of Plater, Bid the Elevation 
F the Pole. 


PROPOSITION I. 


The Latitude of a Place, is it's Day from the | 
\ Equator, 


"HIS Diſtance. i is meaſured. by an Arch from 

the Place in the ſhorteſt way to the Equa- 

tor, or an Arch of the Meridian of that "Res 
from the Place to the Equator. _ 

BU T the Latitude of the Earth is it's Ex- 
tenſion on the Superficies from one Pole to the 
other; and it's Longitude is it's Extenſion from 
the Weſt by the Eaſt to the Welt again, which 
is the Equinoctial Line: but *tis better not to 
mind theſe Terms in Beem. 


7 RO POSITION I. j 


The Elevation. of the Pole above 72 Horizon of a 
Place is an Arch of the Meridian; between either 
Pole and the Horizon, | 


IT may be ſaid, tis an Arch of the Meridian 
on the Earth, or in the Heavens; but *tis better re- 
ferred-to-the Earth, ſuppoſing the Farth to cauſe 
the firſt Motion; yet the Definition is referred by 

Aſtronomers 
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Aſtronomers to the Celeſtial Meridian; and the 
imaginary Pole there. 

PROPOSITION III. 


Having the Latitude of a Place on the Globe in De- 
grees and Minutes; if it be @ large Globe; to find 


= whe ſame Latitude i in Geographical Maps. 


0 N the Globe: bring the Place to the braſs Me- 
ridian, and count the Degrees from it to the Equa- 
tor, and it will be the Latitude ſought. 

IN Geographical Maps: if it be a High kund 


one, draw a Line through the Place parallel to the 
Equator ;. and the _— of that Line on the Mar- 
= ſhow the Latitude. 


BUT if it be with Lines, and not any Lond 


paſſing thro' the Place, fix one Foot of the Com- 


paſs in the Place, and the other in the Pole of 

the Map; and deſcribe a parallel Circle, which 

will cut the Degree of Latitude on the Margin 

that incloſeth the Map, or on the Sides of it, if 

the other Parallels be deſcribed from the Pole, 

_ - 5 ſame time you'll have it's Diſtance from 
e Pole 


PROPOSITION IV. 


'A Place being given on the Superficies of the Globe, 
how to place the Globe ſo as that the wooden Horizon 
may be the Horizon of the Place. 


FIN D the Latitude of the Place, — 1 


the Pole according to it; and then bring the Place 


to the braſs Meridian, and it will be at the Top 
of the Globe; and therefore the wooden Horizon | 


will be PF Degrees from 1 it every Way. 


PRO: 


AND we the Maps: 
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PROPOSITION v. 
The Latitude of 4 Place is equal to the Elevation of 


the Pole above the Horizon of that Place; which E 


& thus demonſtrated. - 


LET. C be the Center of the Earth, (Fig. 30. ) 
and L the Place brought to the Top of the Globe 
or Zenith, and P the Pole, HPL Z vill be the 
Meridian, HZ a Diameter of the Horizon, PH 


the Elevation of the Pole, and Q T the Diameter 


of the Equator, where the Meridian and Equator 
cut one another; then PQ will be a Quadrant, 
or ninety Degrees, P being the Pole of the Equa- 

tor ; and alſo L H will be ninety Degrees, L be- 
ing the Pole of the Horizon; then LH is equal 


PQ, and LP being taken from both, what re- A 


mains, ive LQ, will be equal, 
' COROLLARY, 


T HE Latitade of the Place being given, . 4 
is known the Elevation of the Pole. = 


PROPOSITION VI. 


Having the Latitude of one Place, to find all the other 
a Places that bave the Jame TT, © 


ON the Globe : : bring the Place to a Degree on 
the braſs Meridian, and placing a Pencil there, 
turn the Globe, and the Pencil will deſcribe a 


Circle paſſing | thro! all the Places of the fame 
Latitude. 


draw a Line thro? ce 
Place given that ſhall be parallel to the Equator, 


gadi it wil go thro? all the Places of the ſame Lati- 


tude, 


W 8 27808 8. 
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tude. But if it be a curvilinear Map, deſcribe a 
Circle (whoſe Center is the Pole of the Map) that 
ſhall paſs thro* the Place given; and find, as be- 
fore, the ſeveral ' Places the Circle paſſes through. : 
But if not the Place, but the Latitude is given, 

extend the Compaſſes from the Pole to that Degree 
of Latitude on the Side o& the Map, and deſcribe | 
a Circle, 


PROPOSITION VII. 
fo 0 fund a Meridian Line on ges Plone. 


1. THERE are been wary 1 ee is to 
uſe a Magnetic Needle Which i point North 
and South: but becauſe in many Places it declines 
from the North, as we ſhall ſhow, it will not do 
it accurately ; but if the Declination of the Needle 


be known, as it is in the chief Places, it may be 


found accurately enough, drawing firſt the Meri- 
dian, which the Needle ſhows, and taking the De- 
grees of the Declination with the Compaſſes, ſet 
them to the Eaſt; if the Declination be weſtward ; 
and, vice verſd ; then draw a Line from the Point 
they reach to the Center, and it will be a true 
Meridian. 75 

THERE is'h6 need of this Pains if you tive 
a Mariner's Compaſs, wherein there is allowance 


| made for all Declination in that Place for which 
tis made; for they that make the Inſtrument, put 


the Flower de Luce, which is the Sign of the North 
not juſt above the Needle; but ſo many Degrees 
from it as the Declination is. 
2. BUT the Meridian Line is found _ 7 
the Stars. Firſt, when the Sun ſhines, ſer up 4 
Pin perpendicular to a Plane at twelve o'Clock, 
and the Shadow will ſhow the Meridian. eau 
| S 
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—— — 
— 


540 27 he Relative Part SE r. VI. 


becauſe As Hour is not exact ee this way 
is not perfectly true. 

3. SET a Pin perpendicular to a Plane in the 
Forenoon, and mark the length of the Shadow; 
and in the Afternoon mark again, when the Sha- 
dow is of the ſame Length, and draw a Line to 
the two Extremities of the Shadow, and biſect it 
3 a perpendicular Line; which will be a meridian 

ine. 

4. IF the Latitude of the Place be known, 
and the Sun's Altitude be taken, the meridian 
Line may be found by the Globe, thus: Draw a 
Line friſt 
a Circle, and the Line in which the Sun ſeems to 
be; then the Pole being elevated according to the 
Latitude ; and the Sun's Place in the Feliptic 
marked; and a Quadrant applied to the Top of 
the Globe, with the Sun's Altitude on it ENT 3 
then move the Globe and Quadrant both, till 


the Sun's Place and Degrees on the Quadrant meet; 


then ſee how many Degrees on the wooden Ho- 


rizon between the braſs Meridian and the Qua- 


drant, and cut off ſo many on the Circle on the 


Plane, beginning at the end of the Diameter, ei- 


ther to the Eaſt or Weſt, as the obſervation 


was made before or after noon, and draw a 


Line from the. end of the Arch cut off, to the 


Center, and it will be a meridian Line. But 


it will be eaſier to obſerve the Line in which 
the Sun is ſeen either when riſing or ſetting ; and 
bringing the Sun's Place on the Globe to the 
wooden Horizon, ſee how many Degrees between 
it and the North or South, and turn the Line 
on the Plane ſo many Degrees about, and it will 
be a meridian Line. 


PRO: 


on a Plane, and make it the diameter of 


E. . . 
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To place the Globe ſo as the braſs Meridian may be 
| in the meridian Line, 7 


FIND a meridian Line on the Plane, under 
the Globe, and turn it about *till the braſs Me- 
ridian be juſt above it. But this is done eaſier, 
if there be a Mariner's Compaſs under it, which 
ſhows the North and South Line. 

THUS may Maps be placed alſo due North 
and South; of which there is uſe in Navigation. 


PROPOSITION. IX. 
To find the Latitude of a Place by the Sun or Stars. 


THO? the Latitude is on the Earth, yet it 
cannot be found without the Sun or Stars. 
1. OBSERVE how far the Sun is above the 
Horizon, or it's Diſtance from the Zenith at 
twelve o'Clock ; then ſubſtract the Sun's Di- 
ſtance from the Equator from the Zenith Diſtance, 
if the Sun be on the South Side of the Equator ; 
but add it if on the North Side; and you have 
the Latitude. The Sun's Diſtance from the E- 
uator, or the Declination, may be had from it's 
lace in the Ecliptic; or from Tables; or from 
the Globe, bringing the Place to the Sun under 
the braſs Meridian, then counting how far it is 
from tlie Equator. 
2. IF the Sun be riſing or ſetting you may 
find the Latitude by the Globe. Find the Point 
the Sun is then in, by the Sea-Compaſs, which 
Mariners eaſily do, and find alſo the ſame Point 
on the wooden Horizon; and having the Sun's 
Place in the Ecliptic, then raiſe the braſs 3 
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dian in the North of the wooden Horizon, or 
depreſs it till the Sun's Place ſet or riſe on that 
fame Point in the Horizon; and then ſee how 
much the Pole is elevated, and it will be the La» 


titude of the Place. 


Note, This Method will not do in the time 
of the Equinoxes, when the Sun is in the be- 
of Aries or Libra; for then the Sun ſets. 


ginni 
and files in all Places in one Point, i. e. Weſt 
and Eaſt | 


. TAKE the Altitude of the Sun at twelve 
o Clock by the help of the Length of a Style 


ſet perpendicular, and of it's Shadow, by which 


may be found the Angle at the Termination of 
the Shadow in the Triangle (Fig. 31.) ABC, that 
is, the Angle BCA; for as A B is to AC, ſo is 
the Sine of go to the Tangent of the Angle ABC, 


the Sun's Altitude; from which may be found 2 


the Latitude of the Place, as in the firſt Method ; 
and if the obſervation be made at the Equinox, 


then the Sun's Diſtance from the Zenith is the 


Latitude. | 
THUS Pliny writes, Chap. Ixxii Lib. 2. that 


Rome was found in Latitude 41 degr. 25 min. and 


Carthage in Latitude 32 degr. 13 min. 
4. IN the Night-time, when the Stars are ſeen, 
if we take with an Inftrument the Altitude of a 
Star in the Meridian, and know, from Tables, 
it's Declination; the Latitude may be found as 
if the Star were the Sun; as in the firſt Method: 
but if the Star be between the Pole and the Ho- 
rizon, and the Declination North, the Com- 
plement of the Declination is to be added to 
the firſt Altitude, and it gives the Latitude. 
IF the Star be between our Zenith, and the 
South Part of the Horizon ; and the Declination 
North; add the Declination to the Complement 
2 


i 


of 


e mm 


we WW 4 


X Cnar. 23. of Univerſal Geography. 
of the Altitude, and it gives the Latitude, as in 
the firſt Method. 
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5. IF the Point in which the Star riſes or ſets 


be obſerved, the Latitude may be found by the 
Xx celeſtial Globe as before; ; ſuppoſing the Star to 


be the Sun. 

6. I F you have not a Table of the Declina- 
tion of the Stars, obſerve a Star that neither riſes 
nor ſets, i. e. a circumpolar Star, and obſerve it's 
Altitude at the higheſt and loweſt ; and take the 
half of the Difference, and add to the leſſer, or 
ſubſtract from the . and you have the L. 


7. THE Altitude of the Pole-Star, will be the 
Latitude of the Place, if taken when two Degrees 
ſeventeen Minutes from the North, eaſtward or 
weſtward; but if it be at the higheſt, ſubſtract 
two Degrees ſeventeen Minutes from it's Altitude; 
if at the loweſt on the Meridian, add as much 
and you have the Latitude. 


PROPOSITION. > 


Fw in the Equator have no Latitude, both Pala 
being in their Horizon; if at the Pole, the Place 
is ninety Degrees Latitude, and the Equator i is then 
in the Horizon ; and Places between the Pole and 
the Equator, have a Latitude leſs than ninety. 


THESE are ſo plain as to need no Proof, 
PROPOSITION XI. 
If we are at Sea, or Land, and find our Latitude, 


awe may ſee on the Globe "that Parallel of Latitude 
in which we are, 


THIS is alſo plain, 
CHAP, 


CHAP. AXIV. 


Of the Diviſion of the Earth into Zones, and 
the Heavenly Appearances in thoſe Zones. 


PROPOSITION I, 


There ariſes from the annual or diurnal Motion of 


the Earth, a diviſion of the Earth's Superficies in- 


zo five Parts, which we call Zones. 


"OR ſeeing the Sun deſcribes by it's Motion 
a Line called the Ecliptic, which cuts the 


Equator in two oppoſite Points, and makes a De- 


clintaion of twenty three Degrees thirty Minutes; it 
muſt be ſometimes nearer, and ſometimes further 
from the Equator ; and thus changes the Seaſons, 
cauſing Heat, Cold, Rain, Wind, in the Places 
It _ over. e 1 

- T HE Superficies of the Earth between the two 
Tropics is called the Torrid Zone; and thoſe be- 
tween the Poles and the polar Circles are the two 
Frigid Zones; and thoſe between the polar Circles 
and Tropics the two Temperate Zones, which make 
five Zones ; that between the two Tropics, being 
but one, is the Torrid Zone, b 
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PROPOSITION II. 


pe. Places whoſe Latitude is leſs than twenty, three 


Degrees thirty Minutes lie. in the Torrid Zone, 
and if juſt twenty three Degrees thirty Minutes, 


they are under the. Tropics, or at the end of the 


Torrid Zone. Thoſe that have a leſs Latitude 
than ſixty ſix Degrees thirty Minutes, and greater 
than twenty three Degrees thirty Minutes, are 
in the Temperate-Zone. - Thoſe that are in the 
Latitude ſixty fix Degrees thirty Minutes, are at the 
end of the Temperate Zone; and if, in a greater 
Latitude, they are in the Frigid Zone. As in 
Chap. 23. ON en | 


A LL this is manifeſt, 


PROPOSITIO N III. . 


The Equator paſſes thro the Iſle of St Thomas in 
the great Bay of Africa, called the Ethiopic Sea; 


and thro Ethiopia in the South Part of Africa; 
thro* the Indian Ocean; thro the middle of Su- 
matra, or Taprobane; and the golden Cherſo- 
neſus, or Peninſula of Malacea, and other Iſlands 
in the Indian Ocean; and thre the Moluccas, 


| thro the Pacific Sea, and the beginning of the 


Province of Peru; thro* the Lake Parime; and 


thro the Atlantic Ocean to the Iſle of St Thomas. 


THE Equator divides the Torrid Zone into two 


2 cqual Parts; which might be called two Torrid 
Zones, one North, the other South. 

IN the Torrid Zone lie, 1. a great Part of Africa, 
Abaſſia, the Indian Sea, a Part of Arabia, Cam- 
23a, India, and the Iſles of the Indian Sea, Java, 
3 Ceylon, Peru, Mexican- Spain, a great Part of the 
0. I, | © Atlantic 
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Atlantic Ocean, the Iſle of &, Helena, Brazil, and 
New Guinea. | 8 


THE Tropic of Cancer paſſes a little beyond 


Mount Alas, in the weſtern Shore of Africa, 
thro* the Borders of Libya, and other Places in 
the middle of Africa, and thro* Syene in Ethic- 
Pia, and goes over the Red-Sea, and beyond Sinai 
and Mecca, the Mahometans Country, and Arabia 
the Happy, and then enters the Indian Sea, and 
touches the Bounds of Per/ia, and goes thro' Cam- 
baya, India, Camboia, or the Bounds of the King- 
dom of Siam, till it comes to the Pacific Sea; 
and having paſſed that, below the American Cher- 
foneſus and California, it goes to the Kingdom 
of Mexico, and then to the Atlantic Ocean, and 
touches the Shores of the Iſle of Cuba, and then 
returns to the Weſt Shore of Africa, 
THE Tropic of Capricorn paſſes thro? but a 
few Places of the Earth ; moſt part of it goes over 


the Sea; firſt, throꝰ the South Part, or the Tongue 
of Africa, Monomotapa, Madagaſcar, in the Indian 3 


Ocean, New Guinea, the Pacific Ocean, Peru- 
Brazil, and the Atlantic Ocean. 
IN the North Temperate Zone are many Places 


almoſt all known and inhabited, viz. all Europe, 1 | 
Aſia, (except the golden Cherſoneſus, and the Iſles 


in the Indian Sea) and a great part of North A. 
merica, and of the Atlantic and Pacific Sea. 


I N the South Temperate Zone are few Places, : 


and thoſe not all known, but chiefly there is Sea 


there, viz, a Part of South Africa, of Monomotapa, * 
the Cape of Good-Hope, a great Part of the Ma- 
gellanic, or South Land, a Part of Brazil, Chili, 
the Magellanic Streights, and a great Part of the 


Alantic, Indian, and Pacific Sea. 
THE arctic polar Circle paſſes almoſt thro' 


the middle of Iceland, the North Part of Nor- 3 
way, thro' the North Ocean, Lapland, and the 
T | Ruſſian 
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Ruſſian Bay, Samoeids Country, Tartary, North A. 
merica; and Greenland. | | 

THE polar antar&ic Circle paſſes thro? the 
South, or Magellanic Land, of which we know 
nothing. | | 

IN the North Frigid Zone are one half of Tce- 
land, the North Part of Norway and Lapland, 
Finmarc, Samoeida, Nova Zembla, Greenland, Spitz- 
berg, and ſome northern Parts of America un- 


now. . . 1 
IN the South Frigid Zone there is either Land 
or Sea, but we know not which. Theſe are all 
ſhown by the Globe or Maps, and are proved 
by the Tables of Latitude made by Obſervations. 


PROPOSITION IV. 


The Places under the Tropics have only the Sun once 
a Year in their Zenith, and thoſe in the Tor- 
rid Zone twice in the Year, or two Days equally 
diſtant from the longeſt Day; but thoſe beyond the 
Tropics, and without the Torrid Zone, have never 
the Sun in their Zenith. ies. 


FOR the Sun, being in the firſt Degree of 
ancer, goes thro' the Tropic. of Cancer in the 
Heavens, under which the ſame Tropic on the 
Earth lies; and therefore the Sun goes over them, 
and the ſame Way as to the Tropic of Capricorn; 
as will appear in the Globes and Maps. | 
' BUT in the Torrid Zone the Sun comes twice 
over them in a Year. Bring any Place there 
to the braſs Meridian, and applying a Pencil, 
deſcribe a Circle parallel to the Equator z which 
will cut the Ecliptic in two Points equally di- 
ſtant from the Tropics : and the Sun in theſe two 
Points will then be vertical to the given Place at 
Mid-day, and on no other Days. 295 
| | C2 AND 
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AND laſtly, it can never be vertical to the 
Places in the Temperate Zone, becauſe no parallel 
defcribed by the Sun goes over theſe Places; and 
fo it is as to the Frigid Zones. 


PROPOSITION V. 


The Sun doth not ſet nor riſe for ſome Days to thoſe 
in the Frigid Zones ; and the more thoſe Days are, 
the nearer the Place is to the Pole; ſo that at the 
Pole it ſets not for half a Near, and riſes not all 
that time : and thoſe in the very arctic and ant- 
arctic Circle have one Day wherein the Sun ſets 
not, and another wherein it riſes not; but at other 
times it riſes and ſets. | 


TAKE a Place in the Frigid Zone, and ele- 


vate the Pole according to it's Latitude, and ap: 


plying a Piece cf Chalk, or a Pencil, to 


orth of the Horizon; that is, next the Pole; de- 


feribe therewith a Parallel, by turning the Globe 
round, which will cut the Ecliptic in two Points, 
into which, and the intermediate Points, when the 
Sun comes it ſets not: for all the Parallels thro? 
theſe Points keep above the Horizon in the Ro- 
tation ofthe Globe. And if applied to the oppoſite 
Notch, and a parallel Circle be deſcribed, it will 
paſs thro* two Points of the Ecliptic ; into which 
and the intermediate Points, when the Sun comes it 
riſes not above the Horizon; but it will be other- 
wiſe if the Place be taken in the other Frigid 
Zone. And ſo as to thoſe Places in the arctic and 
antarctic Circle, if the Globe be elevated to ſix- 
ty ſix Degrees thirty Minutes, and the Globe re- 
volved, the firſt of Cancer well then juſt touch 
the Horizon, and not ſet ; and fo will the firſt 
of Capricorn without riſing above it; but in the 
other Degrees of the Ecliptic it will ſet and riſe. 
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PROPOSITION VI. 


3 | The Sun riſes and ſets every Day to all Places in the 
L T emperate and Torrid Zones. 


=. a 


Z TAKE any Place in theſe Zones, and elevate 
7 the Pole to it's 2 ſo as the wooden Hori- 


4 | 

on may be the Horizon of that Place; then turn- 
ing the Globe, you'll ſee all the Points of the 
- = | Efliptic riſe and f t: and ſo muſt the Sun in theſe 
s | Points, 5 | 

P 41 


| PROPOSITION Vn. 
— 1 | Heving a Place in the Torrid Zone, to find the two 


n Days in which the Sun is vertical to it. 

E 

BRING the Place to the brafs Meridian, and 
E I 12 the Degree of it's Latitude, and turn the 
5 _ Globe till you find the Ecliptic paſs under that De- 
e gree in two Places, into which when the Sun comes 


* it will be vertical to that Place; then find what 
- : ume, or oo of the Year the Sun comes to theſe 
e 3 two Points, from Tables, or from the wooden Ho- 
Il Frizon, or by the Method Chap. 22. 


k 3 IIS alfo plain in the Univerſal Maps; for 

W are a Line thro' the Place, parallel to the E- 

r- quator, it will cut the Ecliptic in two places alſo; 

id rom which the two Days may be known. 

d B UT, without Globes and Maps, you may find 

R. ne Latitude of the Place, in Degrees, and look in 
e- Y the Table of Dectination for the fame Number of 
h Degrees of Declination, and you'll have che two 


W 3 55 anſwering thereto. 
ae j Note, The Sun's Center, which is fixteen De- 
rees from it's Circumference, will be a few Days 
J- F297, or later, vertical to the Place, than the Cirs 
3 C 3 cumference, 
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cumference, in it's North or South Point at Mid- 


day. 


PROPOSITION VIII. 


A Place being given in the Frigid Zone, to determine 
the Days in which the Sun doth not ſet there, nor 
riſe, and when thoſe Days begin and end, 


ON the Globe. Let the Place be brought ta 


the Meridian, and the Pole elevated to it's La- 


titude ; then, turning the Globe round, obſervs 


the two Points in the Ecliptic which do not ſet, or 
go under the Horizon; the firſt, that is next to 


Aries, ſhows the firſt Day of it's not ſetting, and 


that next Libra the Day when it begins to riſe, and 
the two Days in which the Sun is in thoſe Points 
the Sun will only touch the Horizon, and it's Cen- 


ter will be a little above it; and thus the Days are 


found in which the Sun will be under the en 
in the oppoſite Part of the Year. 

T HIS may be done eaſter by the Globe, tho? 
the reaſon of it is not ſo obvious. Find the Comple- 
ment of the Latitude of the Place, and count fo 


many Degrees from the Equator, and mark what 


Points of the Ecliptic come under that Degree on 
the Meridian, and they will be found to be two 
Points into which, or the intermediate Points, 


when the Sun comes, ir will not ſet: and fo you 
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have an Arch, at the South, which ſhows how jong | 


*tis under the Horizon. 
AFT E Rthe ſame way inthe Maps dra wa Line 


| thro? the Degree, that is as far from the Equator 


as the Place is from the Pole, and you'll ſee what | 
Point it cuts in the Ecliptic ; in and between which 


when the Sun comes it doth not ſet: and in the 


South part you ſee mw . tis under the Ho- N 
"T9 4 


| a— a 4 Mn RAS 4 * * OPER 


Ca av. 24. of Univerſal Geography. 551 
IF the Latitude of the Place be known, find 
the ſame Degree and Minute in the Table of 
Declination, and againſt it you'll have the Day 
in which it begins and ends the not ſetting; and 
other two Days that have the ſame South Declina- 
tion in which it begins and ends the not riſing; 
the firſt will be between the twenty firſt of June 
and the firſt of March; the other between the 
twenty firſt of June and the twenty firſt of Sep- 
tember; and one of the laſt between the twen- 
ty firſt of September and twenty firſt of December ; 
the other between that, and the twenty firſt of 
March. | eh 
THIS is to be underſtood of the Sun's Center 
2 is ſixteen Minutes above and below the 
imb. 5 | 5 | 


PROPOSITION IX. 


Having the Day of the Year, to find thoſe Places in 
which the Sun will then be vertical. 


r e . > 
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5 FROM the given Day, find the Sun's Place 
3 | in the Ecliptic as in Chap. 22. 3 
1 BRING the Sun's. Place in the Ecliptic under 
1 # the Meridian, and mark the Degree above it; and 
turning the Globe, obſerve all the Places that paſs 
. under that Degree will have the Sun vertical one 
a | after another : and in the Maps find the Sun's 
> Place in the Ecliptic, and draw a Line parallel 
14 to the Equator, either ſtraight or curve, as the Map 
- is, and all the Places it paſſes over are thoſe 
r HY fought. 
= = BY the Table of Declination find the Degree 
1 of Latitude of thoſe Places, or, which is the ſame, 
e the Degree of Declination that Day; which being 
» | found, you'll have the Places by drawing a Line 
. thro' thoſe Degrees. | 
* 8 4 PROPO- 
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PROPOSITION X. 


Having the Day of the Year, to find thoſe Places in 
which the Sun begins then not lo ſet and not to riſe. 


THE given Day muſt be between the twenty 
firſt of March and twenty firſt of June, or twen- 
ty firſt of September and twenty firſt 'of December. 

FIND firſt the Sun's Place for that Day, which 
bring to the Meridian; and as many Degrees as are 
between it and the Equator, cout ſo many from 


the Pole towards the Equator ; and draw a pa- 


rallel Circle at that Diſtance from the Pole: all 


the Places within it will ſhow the firſt, i. e. the 


Sun's not ſetting there; and the like being drawiy 
as near the other Pole, will include the Places 
where it does not riſe; and the Places under the 
two Parallels ſhow where theſe two Changes be- 
gin. Then, > F 

TO ſhow the Truth of it; elevate the Pole 
according to the Latitude of any of the Places; 
and it will appear when the Sun's Place in the 
Ecliptic begins not to ſet; and how long it con- 


tinues ſo; and when it begins not to riſe in the 


South Part. The ſame may be done by the Maps; 
taking the Declination of the Sun, which will 


reach from the Pole to the Parallel in which the 


Sun begins not to ſet : and ſo likewiſe at the 
South. : 9 7 26 EE 
AND by the Table of Declination you have 
the Latitude of the Places fought fo. 


PROPOSITION XI. 


To calculate the Breadth and Quantity of each Zone 
in Miles, or any known Meaſure, 5 
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THE Breadth of the Torrid Zone is 47 Degr. 
i. e. 23 Degr. 30 Min, on each ſide of the Equator. 
The Breadth of each Temperate Zone is 86 Degr. 
ind of both Frigid Zones 27 Degr. which Degrees, 


| 4 if turned to Miles, counting each Degree 15 Ger- 


man Miles, the Breadth of the Torrid Zone will be 
705 Miles. And one of the Temperate 645, and 
orie of Frigid 3524. And the Superficies of each 
is known by this Proportion from Geometry; as 
the Sine of 90 Degr. 1000000 is to the Sine of 23 
3 Degr. 30 Min. viz. 39875 3 ſo is half the Super- 
ficies of the Earth found in Chap. 4. to be 4639090 _ 
ſquare Miles to the Superficies of half the Torrig 
Zone, i. e. 1849837 ſquare Miles; and therefore 
the Superficies of the whole Torrid Zone is 3699674. 
Miles. | 
IHE N as the whole Sine 100000 to the Dif- 
ference of the Sines of 23 Degr. 30 Min. and 66 
Degr. 30 Min. 51831 3 ſo is the half Superficies of 
the Earth or 4639090 ſquare Miles, to the Superfi- 
cies of one of the Temperate Zones 2404487 ſquare 
Miles. If therefore you ſubſtract the Superficies of 
half the Torrid Zone, and that of the Temperate 
gone, from half the Superficies of the Earth, there 
remains the Superficies of one of the Frigid Zones 
384766 ſquare Miles. Some Aftronomers are of 
Opinion, that the Declination of the Ecliptic is not 
always the ſame 3; and therefore the Bigneſs of the 
Zones 1s not always the fame'; but the Difference is 
ſmall: and Tycho doubted'if there was any. We 


need not mind it here. 

WE might have treated of the different Seaſons, 
in different Places; but becauſe tliere are ſome 
things in the following Chapter that will help us to 
roake a better Judgment thereof, I thought it beft 
der n. porno os 
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C H AP. XXV. 


Of the Length of the Day in different Places of the 
Earth, and the Divifion of the Earth into Cli- 
mates, which ariſes from thence. 


PR O POSITION I. 


The Days and Nights are of the ſame Length twice 
| in the Year in all Places. 


THESE Days are when the Sun is in the Equa- 

tor, i. e. in the firſt of Aries and Libra, on 

the twenty firſt of March, and twenty firſt of 
September, according to the Gregorian Calendar 
which Days have twelve Hours Day, and twelve 
Hours Night, in all Places, counting the time the 
Sun is above the Horizon for a Day. 
TAKE any Place on the Globe, and elevate 

it according to its Latitude, or bring the Place to 
the Zenith; then bring the Sun's Place to the Ho- 


rizon in the Eaſt, and the Index of the horary Cir. 


cle to twelve, and turn the Globe; you will find 
it will deſcribe twelve Hours white the Sun's Place 
is going to the Hortzon in the Wet : it appears 
turther from the Horizon's cutting the Equator in- 
to two equal Parts. We might ſhow it the fame 
way, whatever Place of the Earth be choſen. And 
the two Poles do thoſe two Days neither riſe nor 
ſet, and they have there Night and Day at once 


in other Places it turns from Day to Night in an 


Inſtant, but there they laſt together for a whole 


Revolution; the one half of the Sun being above, 
A2 ud 
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the twenty firſt of September. 
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and the other below the Horizon. On the twenty 
firſt of March begins a Day of fix Months, and on 
the twenty firſt of September a Night as long; and 
we may ſay, tis both Day and Night for twelve 
Hours at the Pole. There are other things pecu- 


liar to that Place. 


:. THE Sun only riſes and ſets there once ina 
Year, it rifes the twenty firſt of March, and fers 
2. THE Y have no Mid-day and Mid-night 
at a ſet Time; their Mid-day being at all Times 
for ſix Months, and the other fix *tis always Mid- 


night. 5 


3. NO fix'd Stars riſe, and none ſet, but ſome 
are always under, others always above; the former 
of which being never ſeen by the Inhabitants, if 
any there, which is not likely ; the latter always 


ſeen for ſix Months if the Weather be clear when 


the Sun is under the Horizon. 
4. THE Stars and the Sun keep almoſt the 


tame Altitude all Day. 


5. NO Wind can be called there, northerly ; 
they being all from the South; and in the other, 


the South Pole, they are all northerly. 


6. IF the Sun and Stars move not according ta 
Copernicus, but the Earth, and the Eye, be a Point 
placed m the Pole, all the Stars, and the Sun and 
Tn would appear immoveable in the fame 

. 


PROPOSITION I. 


In Places under the Equator the Days and Nights are. 
always equal; and at the Poles there is but one 
Day and Night in the Naar; tho the Day at the 
North Pole is longer than at the South Pole. 


TAKE 


TAKE any Place on the Globe under the E- 


quator, and any Day of the Year, and mark the 
Sun's Place that Day, and bring the Place to the 
Zenith, the Poles being in the Horizon; and it 


will appear, that that Place, in a Revolution of the I 


Globe, will be as long above as under the Hori- 
zon, ſuppoſing it's apparent Motion equal, as in- 
deed it is. And as to the other Part of the Pro- 
poſition ; bring the Pole to the Zenith, the one 
half of the Ecliptic will be above, the other below 


the Horizon, but the Sun will be longer above 


than below, for it really moves in an Ellipſis whoſe 
Focus is out of it's Center; or the Earth does ſo, 


which makes the ſame Appearance: there are one 


hundred eighty ſeven Days it continues above, and 
one hundred feventy eight below ; which makes 
the Day about nine-Days longer than the Night. 


PROPOSITION III. 


There are no Days equal except two in the Places be- 
"= tween the Equator and the Pole. 


TAKE * 2 58 and elevate the Pole ac- 
cording to it's Latitude, and taking any Day, ex- 
cept thoſe two of the Equinoxes, and mark the 
Sun's Place in the Ecliptic for that Day; turn the 
Globe and 2. will ſee the Mark will be longer 
above than below the Horizon, if the Day be be; 
tween the twenty firſt of March, and twenty firſt 
of September; but if not, it will be longer below 
the Horizon: and the Difference will be the great- 
er, the further the Sun is from the Equator. © © 
OR bringing the Sun's Place to the Eaſt Hori- 
zon, and the Hour Hand to twelve, you will ſee, 
in turning the Globe, the Hours of the Day *till 
the Sun ſet in the Weſt ; and it's Continuance un- 


der che Horizon, | 
5 PRO. 
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PROPOSITION IV. 


A Place being given, and it's Latitude, to find the 
Length of the Day at any Time. 


FIND the Sun's Place at that time in the E- 
cliptic, and elevate the Pole to the Latitude of the 
Place, bring the Sun's Place to the Eaſt Horizon, 
and the Hour Hand to twelve; you will ſee how 
many Hours the Sun's Place will take to come to 
the Weſt Horizon; and ſubſtract them from twen- 
ty four, and you have the Length of the Day. 


PROPOSITION V. 


In all Places between the Equator and North Pole, 
the Day is longeſt when the Sun is in Cancer, and 
ſhorteſt when in Capricorn; but in thoſe Places be- 

tween the Equator, and the South Pole the contrary 
happens; that is, when the Sun is in Cancer, the 
Days are ſhorteſt, and when in Capricorn longeſt, 


TAKE à Place at Pleafure, and elevate the 

Pole according to it's Latitude; find, by the pre- 
ceding Propoſition, the Number of Hours in the 
Day, when the Sun is in the firſt of Cancer; and 
fad alſo the Number of Hours for another Part of 
the Ecliptic, which will be found leſs, whatever 
other Part of the Ecliptic be taken. 
IHE fame way it may be ſhown, that the Day 
is ſhorteſt when the Sun is in the firſt of Capricorn. 
And the ſame Method may be taken when the Sun 
3s on the other Side of the Equator. 
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COROLLART. 


A Place being given, or it's Latitude, to find 
the Length of the longeſt Day: find, as before, 
the firſt of Cancer, and find the Hours it continues 
above the Horizon, by the preceding Propoſition. 


PROPOSITION VI. 


The Days encreaſe continually in the northern Places 
ao hile the Sun moves from the firſt of Capricorn to 
the firſt of Cancer, i. e. from the twenty firſt of 
December, 10 the twenty firſt of June; but the 
contrary way in South. Places, i. e. when, it moves 
from Cancer 10 Capricorn, or from the twenty 
firſt of June, 10 the tawenty firſt of December. 


TAKE any Place on the North Side of the - : 


Equator, and elevate the Pole for that Latitude; 
and take two or more Places in the Ecliptic, and 
you will find that which is neareſt the firſt of Can- 


cer keeps longeſt above the Equator : and the ſame 


will happen as to thoſe Places on the South Side of 
the Equator ; if the South Pole were elevated to the 
Latitude, thoſe Degrees neareſt the firſt of Capri- 
corn would be longer above the Horizon. | 


PROPOSITION VII. 


one Place be further from the Equator than another, 
the difference of the longeſt and jhorteſt Day, and 
between Day and Night, will be greater there; fo 
as that the Places near the Equator have the longeſt. 


and ſhorteſt Day, and Days and Nights but little | 
different. They at the North Tropic have only 


two Hours Difference hi tau en the longeſt and fhort- 
eſt Day; and their Days and Nights nearly equal. 
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THIS will eaſily appear by taking two Places, 
one more northerly than the other, and finding the 
Length of the Day, at two Times of the Year ; for 
one Place, and for the ſame Times in the other 
Place; and alſo the Difference of the Day and Night 
at that time, and you will find the Difference greateſt 
in the Place of greater Latitude, both as to the Day 
and Night, and the longeſt and ſhorteſt Day, 


"PROPOSITION VII. 
All the Places in the ſame Parallel have all their Days 
equal, and therefore their longeſt Day equal. 
FI RST elevate the Pole according to the La- 
titude of any Parallel; then take two Places in 


that Parallel, and bring the one to the Meridian, 
and obſerve how much of it is below, and how much 


under the Horizon; then bring the other to the 


Meridian, and obſerve the ſame, and you will find 


the Difference the ſame in both. This might be 


alſo ſnown by the horary Circle. 75 

FROM theſe Things may be caſily underſtoo 
the Diviſion of the Earth into Climates. 

A Climate is the Space included by two Paral- 
lels, between the Pole and the Equator, into which 
when the Sun comes, there is the Difference of half 
an Hour, as to the Length of the Day; in which 
we yy obſerve the beginning of Climate in the 
Parallel neareſt the Equator, and the middle when 
the Day becomes a Quarter longer, and the end in 
the Parallel from the Equator, which is the begin- 
ning of the next Climate. e 


PROPOSITION IX. 


If wee take ſeveral Places, whoſe Parallels cre equally 


diſtant, their longeſt Days will not exceed on? ano- 
HK ther 


= 
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ther equally; the Difference being greateſt where 
they are moſt diſtant from the Equator. 


TAKE firſt one Parallel, and mis the Pole to 


that Latitude, and obſerve the. Continuance of the 
firſt of Cancer above the Horizon ; then raiſe the 
Pole to the Latitude of another Parallel that is ten 
Degrees from it, and obſerve the Continuance above 
the Horizon there, and ſo for another thirty De- 
2 and forty, Degręes; the Continuance of the 
firſt of Cancer above the Horizon, will not exceed 
AND. what is faid of the longeſt Day, or the 
firſt of Cancer, will hold as to any other Day or 
Degree of the Ecliptic. | 


PROPOSITION X. 


If in ſeveral Parallels the longeſt Days exceed ont ano: 


ther equally, theſe Parallels will not be equidiſtant ; 
and thoſe further from the Equator will be neater 
_ together. | |; 


THIS may be ſhown by the former for if 
they were equidiſtant, the Days would not equally 
exceed one another as 1s ſuppoſed, | 


PROPOSITION XI. 


* Having the Length of the longeſt Day in any Place; 
to find the Latitude of that Place. | 


BRING the firſt of Cancer to the Meridian; 
and the Index to twelve, and turning the Globe 
*till the Index point to the Hour as far diſtant from 
twelve as the Day is long; and mark the Point of 
the Tropic under the Meridian, then bring the firft 
of Cancer to the Eaſt Horizon, and elevate. the 

Globe 
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Globe 'till you mark the Tropic in the Weſt Side 
of the Horizon, and the firſt of Cancer in the 
Eaſt Side, and the Degrees of Elevation ſhow 
the Latitude. e 8 

T HIS Propoſition may be made more gene- 
ral thus; having the Length of the Day in any 
Place, to find it's Latitude. This may be ſolved 
the ſame way, only for the Tropic take a Paral- 
lel that goes thro? the Sun's Place that Day. 


COROLLARY, 


THE Latitude of the Parallels of: each Cli- 
mate may be thus eaſily found; for Example, in 
the end of the firſt Climate, the Length of the' 
Day is twelve Hours and a half, and of the ſecond 
thirteen Hours, &c. 


PROPOSITION XII. 


Having any Number of Days leſs than half a Nan; 10 
find the Latitude of that Parallel where the Sun 
ſhines ſolong to them, and where lis hid from them 
ſo long. D 


TAKE half the Number of Days, and count fo 
many Degrees from the firſt of Caxcer on the Eclip- 
tic, and mark where they end, and count from the 
Mark to the Pole, and you have the Latitude of 
that Place where the Days and Nights will be of 
ſuch a Number of Days. - 
FOR if you raiſe the Globe to the Latitude 
found, you will ſee that Point in the Ecliptic, dip 
at the North Part of the Horizon; and all the 
Points between that and Cancer, and as far TY 
yond it, will keep above the Horizon; and ſo the 

n in them doth not ſer. 
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THUS 'tis eaſy to find the Latitude of the Cli- 
mates in the Frigid Zones, where the longeſt Day in- 
creales by ſome Days. | 


PROPOSITION XIIE 
To make a Table of Climates. 


THAT is, to find the Latitude, and the long- 
eſt Day at the beginning, middle, and end, of each 
Climate ; and the Diſtance of the Parallels. Firſt 
add ſtill to twelve a Quarter of an Hour; and yo 
have the increaſe of the Day for that Climate; then 
from that Length of Day find the Latitude by 
Prop. 11. and, for the Diſtance of the Parallels, 
ſubſtract the Latitude at the end of the one Paral- 
lel, from that at the end of the next, mote norther- 
* The ſame way the middle of the Climate 1s 

ound By adding a Quartet to twelve; and find the 
Latitude for that by Prop. 11. We here add a 
Table of Climates and Parallels. 


A Table of Climates and Parallels 


[Climates Parallel, Longeſt Day Latitude Interval 
ours Min Degr. Min. 
? Begin. | 12 O dk 
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Parallel Longeſt Day ade | 
Hours Nin. Degr. Min.“ 

Middle 

End | 

2 


End | 


—_ 


End 


Climates 
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| Hours Min. Degr. Min. 
1 Middle | 22 - 15 | 65 57 
End {22 30 66 6]. 
3 Middle | 22 45 66 14 
„ c+6- 
1 Middle | 23 15 66 25 

3 End 23 3066 28 
Middle | 23 45 66 30 
<+--JEnd-—t 24 o | 66-9231 | 


THE.Y uſe not to carry the Table further; 
for, in the Places following, the longeſt Day in- 
creaſes not by Hours, but by whole Days; and 
the following Canon will ſhew the Latitude where 
tt increaſes even by Months. 


Montbs. 3 2 | 3 „ 4473-76 


Lala, 65 do 3073 20178 20] 84 90 


PROPOSITION XIV. 


2 lain the Method of other Geographers in enumt- 1 
_ rating the Climates, and want the T. able. b 


THE antient Geographers, eſpecially the f 
Greeks, thought there was but a ſmall Portion 
of the Earth inhabited ; thinking the northern i 
Places, and the Torrid N. could not be inhabi- 
red ; and therefore they divided only the Part they 
knew into Climates, and counted only ſix of them 
from the Equator to the arctic Pole, which they 
named from ſome remarkable Place in their 


Middle. ; 
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Z THE firſt was thro' the Iſle of Meroe, in Africa, 
or the City ſo called, which 1 15 ſurrounded with | 
= the Nie. 
THE ſecond thro' Syene, a City in Egypt. 
THE third thro? Alexandria, a Sea - Port in 


Egypt. | 
THE fourth thro' the Iſland Rhodes, in the 
Mediterranean. 
THE fifth thro* the Helleſpont, others thro? | 
Rakes 


THE Goth thro? the Boryſthenes, a famous Ri- 
ver in European Sarmalia. 
3 THE. ſeventh thro* the . ara Mountains 
1. of Sarmatia. © 
d THE did not count any Clicmates tothe 
re South, which was unknown, and which man 
thought was all Sea; but others after them think- 
ing that unlikely; they did alſo count Climates 
on the other Se of the Equator; not from re- 
markable Places, for they knew none there; but 
called them, as the North Climates are, with the 
Propoſition Anti before them; as the Climates a- 
gainſt Meroe, or Syene, Sc. 
AND when they underſtood that more Parts 
were inhabited, they made more Climates ; ſome 
e. named the eighth Climate from the Lake of Malis, 
the ninth from the Baltic Sea, Sc. which Names tho? 
they are not neceſſary in the Conſtruction of the 
he Table, yet may be added to our Table where 
on we place the Number of Climates ; thus we ſhall 
mM better remember the Climates, and the Places in 
bi- j each Climate, and may compare the Degrees of 
& | Heat and Cold in them: which we chuſe rather 
m to leave to the Induſtry of the Readers, that they 
er be the better acquainted with the Globe. 
os MOREOVER, they did not begin at the 

3 Equator as we do, but at the Place where the 
E ; longeſt Day is twelve Hours three Quarters, * 
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ſo their firſt is the ſecond in ours, and their ſecond 
qur third; for they reckoned that the Places un- 
der nine Degrees of Latitude could not be inha- 
bited for the Heat there ; but the contrary being 
found, we could not aſſent to their Method. *. 
lemy begins the firſt Climate where the longeſt 
Day is twelve Hours and a Quarter, or the Lati- 
s 2 four Degrees fifteen Minutes. Lis no great 
Matter, yet tis better to begin at the Equatory 
that all Places my be in ſome Climate, 


PROPOSITION XV. 
To ſhow the Uſe of the Table of Climate, 


1. HAVING the Lat: tude of a Place, to 
know it's longeſt Day, and it's Climates. F ind the 


Latitude in the Table, and over againſt i it you have 


the longeſt Day, the Climate, and Parallel; if che 
Latitude is not in the Table, take the next a- 
bove, and below it. 

2. HAVING the Length of the longeſt Day 
in any Place, to know the Latitude and Climate 
in that Place. Find the longeſt Day, and againſt 
It 5 have both. 


HAVING the Climate, to find the longeſt q 


Day. This is caly found i in the Table. 
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EL S ase "oh . a 


bi > H AP. xxv1, 


Of Light, Heat, Cold and Rains in (the. efferent 


Zones, and other Properties belonging 10 zhe TOE 
Zones, 157 


PROPOSITION L . 


The Ca uſes that moſt contribute to make Li . Heat, 
Cold, Rains, and other Meteors, and to preſerve 
- them in {roerat Zones, and the neighbourin 2 Places, 
are : a 


HE greater or tes Obliquity, or Perpen- 

dicularity of the Rays that come on the 
Place. The laſt of which make the greateſt Heat, 
and the other two make more or lefs Heat in Pro- 
portion to their Obliquiry,  _ | 

2. THE Continuance of the Sun above the 
Horizon of the place. 

3. THE greater or leſs Depreſſion of the Sun 
under the Horizon in the Night; which cauſes 
more or leſs Light, Heat, Rain, thick Clouds, 
Sc. From this comes more or leſs Twilight. 

4. T HE Contmuance of the Moon, for more 
or leſs time above or under the Horizon ; and it's 
greater or leſs Elevation above it, or Depreſſion 
under it. 

5. THE ſame may be faid of the fixed Stars, 
eſpecially the more remarkable; and of the five 
Planets, Saturn, Fupiter, Mars, Venus, Mercury; ; 
jor they all cauſe ſome ſmall Light and cat in the 


D 4 Ay, 
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Air, and change the Air various Ways, and excite 
Vapours in it, as Aſtrologers tell us. 

6. THE Kinds of the Earth that are in ſeveral 
Places; for where the Earth is rocky or ſtony, 
there the Air is for the moſt Part colder than 
where *tis fat and ſulphureous, and not ſo fertile; 
or where there is much Sand and no Rivers there 
is much Heat and Drought. 

7. ADJACENTT. Seas or Lakes; from therice 
come a great many. moiſt Vapours into the Air; 
and the Rays are not ſo ſtrongly reflected from the 
Sca as from the Land. 

8. T HE Situation of Places; for the Sun influ- 
ences the Mountains and Vallies differently, and 
che Rays are kept from the Plains oftentimes by 
the Mountains, which do alſo in ſome manner 


draw the Vapours to them, as we ſaid Chap. 20. 


Whence 'tis the Mountains change the Scaſons of 
the neighbouring Places; cauſing Heat, Rain, Sc. 


which would not be if the Mountains were not 


there, 

9. THE Winds, eſpecially the qreral and 
ſtated ones; thus the ſtated eaſterly Winds tem- 
per the Heat of the Dog-Days, and the general 
Wind in the Torrid Come, eſpecially the Eaſt Winds 
in Braſil cauſe a moderate Heat there: whilſt there 
is a vehement Heat in the Welt of Africa; for in 
theſe Places the general Wind 1s not fo ſenſible, 
The North Winds are cold and dry. The South 
Winds are hot and mort with us. 

10. THE Clouds and Rain leſſen the Light 
and Hear. 

THESE. are, I . all the Cauſes of the 
Changes that happen as to Light, Heat, Cc. ei- 


ther in the ſame, or different Places; at different, 
r the fame times. 
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Hew the Seaſons of the Tear, as Spring, Summer, 
Autumn, and Winter are to: be defined. 
AL THO! we are not, in treating of the Sei- 
ences, to diſpute about the Definitions of things 
yet, becauſe the Signifcation of ſome Words is 
dubious; we muſt explain them here, to avoid 
Confuſion, and that Students may not be entan- 
gled and deceived with different Meanings. 1 
IHE Queſtion includes two Difficulties; | x; 
Whether the Seaſons are determined by the Sun's 
3 Entrance into, and continuing in, certain Si rns o 
: the Ecliptic, as Aſtronomers generally - ſuppoſe, 
3 calling it Spring when the Sun enters che firſt of 
Aries, which continues *till it enters the firſt of 
Cancer, and making it Summer till the Sun moves 


3 from that to the firſt of Libra; and Autumn ' till it 
come to the firſt of Capricorn; and Winter ' till it 
cCcme to the firſt of Aries again n. 
Is evident that theſe Definitions are not true 
in all Places, but only in thoſe to the North of the 
T Equator 3 for in the South Places they have Spring 
| while the Sun is between the firſt of Libra, and the 
\ | firſt of Capricorn, and Summer from that to the 
2 firſt of Aries; and fo on the contrary to the former: 


l and one may think the Seaſons cannot be explain- 

5 ed in a Senſe agreeable to all Places, and yet they 
__ may and ought to be. Moreover, the Definitions 

3 above do not agree to Places in the Torrid Zone; 
> | for when the Sun paſſes over them it muſt be al- 
i lowed to be Summer there (except ſome other 
3 Cauſe alter it) ; with reſpect to the Heavens, and 


in Places on the Equator, it ought not to be either 
N Spring or Autumn when the Sun is paſt the firſt 
1 of Aries, but Summer, for then the Sun is paſſing 


over 
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over them, and ſo making the greateſt Heat to 
them : nor can that Summer be transferred to the 
firſt of Cancer, or Capricorn. And the ſame may be 
ſaid of Places between the Equator and Tropics, 


becauſe the Sun paſſes over them alſo before it 


comes to the firſt of Cancer or Capricorn, and ſo 
makes Summer firſt. For it muſt be known, that 


cho Definitions are arbitrary, yet all agree in 


making the Summer to be cauſed by Heat, and 
the Winter by Cold, or leſs Heat; and Definitions 
muſt be ſo framed, as to agree in part with theſe 


Notions, or not to be repugnant to them; and there 


is the ſame Difficulty as to Spring and Autumn in 
the Torrid Zons; whilſt there ſeems to be none at 
all, eſpecially at the Equator. + 

THE ſecond Difficulty which made the Que- 


tion be propoſed is, whether the Seaſons are to be. 


determined from the Degree of Heat and Cold, or 
from the Sun's approaching, or withdrawing ? for 
the common Notion of the Europeans of the Sea- 
ſons includes them both, eſpecially the Cold and 
Heat, tho* Aſtronomers have moſt regard to the 
Sun's Place in the Ecliptic. Moreover, *tis found 
in many Places in the Torrid Zone, that the Seaſons 


do not anſwer the Sun's coming to them, or go- 


ing from them, but that they find it Winter (a- 


bounding not indeed with Cold, but with Rains 4 


and Storms) when it ſhould be Summer, by the 
Sun's being nearly above them; and on the con- 


trary, they find it Summer when the Sun goes 


from them, and they ſhould rather have Winter; 


of which ſtrange thing we ſhall give Examples 


afterwards. And therefore they make their Sum- 
mer to conſiſt in a clear Sky ; and their Winter in 
wet Weather, with a little Cold. And therefore 
the Notions of the Seaſons differ much according 


che Places. 


AFTER 
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"AFTER conſidering theſe Difficulties, I am 
of Opinion; 1. ſeeing in ſeveral Places of the Tor- 
rid Zone, as was ſaid in the ſecond Difficulty, and 
alſo in ſome Places in the Temperate Zone, Heat: 
and Cold have no regard to the Sun's Motion ; nor 
are we to think chat Heat and Cold makes the Sea- 
= ſons, except we diſtinguiſh between Seaſons of the 
= Heavens and of the Earth; which Words we myſt 
uſe for want of better: hence the terreſtrial Summer 
XZ Seaſon of a Place, is the Time of Year when there 
is greateſt Heat there; but the; celeſtial Summer 
XZ is the Time when one might expect the greateſt 
XZ Heat from the Sun's nearneſs ; and the like may 
be ſaid of the Winter Seaſon : and tho? in ſeveral 
Places the celeſtial and terreſtrial Summer and 
Winter happen at one Time of the Year ; yet in 
ſome Places of the Torrid Zone they are in different 
Times of the Year, as ſhall be ſhowed hereafter. 
And the ſame is to be ſaid as to the celeſtial and 
terreſtrial Spring and Autumn, | 24 
2, SEEING there are but few Places where, 
the terreſtrial Summer and Winter difter from the 
celeſtial, as to the time of Year, they happening 
in moſt Places at the ſame time of the Lear; there- 
fore the celeſtial Summer may be called ſimply the 
Jam mer, and fo the terreſtrial Spring, the 33 
Sc. and when we would ſpeak of the terreſtrial Sum- 
meer or Winter we ſhall call them Terreſtrial, to 
= diſtinguiſh them from thoſe abſolutely called Sum- 
mer and Winter, when the Celeſtial and Terreſtrial 
ED 7 HE celeſtial Summer of a Place is when 
= the Sun comes neareſt to it's Zenith; and Win- 
der when furtheſt from it; and Spring is between 
_ the end of Winter, and beginning of Summer ; and 
1 Autumn between the end of Summer and begin- 
1 ging of Winter. And theſe four Seaſons may be 
q thus underſtood in all Places. Ee”, 
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PROPOSITION III. 
The celeſtial Summer of thoſe Places between the North 


Tropic, and the North Pole, begins when the Sun 
enters the firſt of Cancer, on the twenty firſt of 


June, and ends, when it enters the firſt of Libra, 
on the twenty firſt of September; and at the ſame 


Time 111 all thoſe Places, And *tis Autumn with 


_ them when the Sun goes from the firſt of Libra to 


the firſt of Capricorn, and Winter while *tis be- 


tween the firſt of Capricorn, and the firſt of Aries. 


THE Truth of this Propoſition appears from 
the foreſaid Definitions, and may be eafily ſhown 
on the Globe and Maps ; for the Sun is leaft di- 
ſtant from the Zenith when in the Tropic of Can- 
cer; and is at a mean Diſtance when between the 
firſt of Libra and Capricorn. 1 | 


THE Summer Places between the South Tro- 


pic and the Pole, which takes in the Temperate 
and the Frig:d Zone, begins when the Sun enters 
the firſt of Capricorn, and ends when it enters the 
firft of Aries; and their Autumn is between the 
firſt of Aries, and the firſt of Cancer ; and the 
Winter between that, and the firſt of Libra ; and 
between that, and Capricorn is their Spring. 
THIS may be ſhown the ſame way as the 
former. 8 8 
THE Seaſons in the Torrid Zone do not begin 
in all Places at the fame time. 1. Thoſe under 
the Equator have this peculiar to them, that they 
have two Summers, two Winters, and as many 
Springs and Autumns, and that each Year ; fo that 
between the twenty firſt of March, and the twen- 
ty firſt of September they have, or ſhould have 
by the Sun's Courſe all the four Seaſons ; and the 
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ſame again between the twenty firſt of Sap 
and the twenty firſt of March. 

ONE Summer is between the firſt of Aries; 
and the ſecond of Taurus, or Tenth of March, 
and Eleventh of April. 

AUTUMN between the ſecond of T aurus, 
and the firſt of Cancer; or Eleventh of April, 
and Tenth of June. 

WINTER between the firſt of Cancer, and the 
twenty eighth of Leo or the Tenth of June, and 
Tenth of Auguſt. 

SPRING between the twenty eighth of Leo, 
and firſt of Libra; or Tenth of Auguſt, and Twelſth 
of September. 

AND the ſame Seaſons return when the ow is 
in the oppoſite Places of the Ecliptic; which is 
caſily demonſtrated on the Globe, according to the 
fore{aid Definitions, or the Sun's Diftance from 

the Zenith. But as to the terreſtrial Seaſons, they 
are different in ſeveral Places under the Equator. 

2. THE Places in the North Torrid Zone have 


the end of Autumn, and beginning of Winter at 


the ſame time on the twenty firſt of December ; but 
the beginning and end of the other Seaſons of 


Summer and Spring, and alſo the beginning of 


Autumn, are not at the ſame time, but are on 
different Days in different Places; for the end of 


Autumn, and beginning of Winter, is there when 


the Sun is furtheſt from the Zenith, when in the 
Meridian, which happens in the firſt Degree of 
Capricorn. The other Part is alſo plain, for if the 
Places have different Latitudes, the Sun will be 


in their Zenith on different Days; that is, their 


Summer begins at different Times, and will have 
a mean Diſtance from the Zenith at different 
Times, and ſo their Summer will end, and Au- 
tumn begin at different Times. And in the ſame 
way, their Winter will end, and Spring begin at 

nn 
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different times; becauſe the mean Diſtance from 
their Zenith will be different; tho' it will, in all 
Places, begin between the Tenth of December, 
and the Tenth of March. 

3. THE Places in the South Torrid Zone have 
the end of Autumn, and beginning of Winter at 
the ſame Time i. e. the Tenth of June; but the 
3 of Summer and Spring, and the begin- 

ning of Autumn, are not at the ſame Time, but 
different in different Places; yet fo as the Summer 
there falls always between the Tenth of Sep- 
tember, and the Tenth of Decembeß; arid the 
end of Autumn, and beginning of Summer; be- 
tween the Tenth of March, and the Tenth of 
June; and the beginning of Spring, and end 
of Winter; between the Tenth of June, and 
the Tenth of September. This may be proved 
as the former was ; for the Sun, being in the 
firſt of Cancer, 1s then at it's greateſt Diſtance 
from them 3 and then it's Winter in them all ; and 
the Sun being vertical to them in different times, 
their Summer, and conſequently Autumn and 
5 are at different times. 


HOSE Places between the Equator and 


he: eighth Degree of North, or South, Latitude 


have ſomething peculiar ; viz. the Sun, by ap- 
proaching to, and withdrawing from their Zenith, 


makes'two Summers, two Springs, and but one 


Autumn, and one Winter in a perverted order, 
thus ; Spring, Summer, Spring, Summer, Autumn, 
Winter. 


THE Cauſe of this Paradox is this: ſuppoſe- 


a Place in the eighth Degree of North Latitude, 
the Sun is vertical to it in the tenth Degree of 


Aries, and then Summer and Winter will be to 
them when the Sun is in the firſt of Capricorn, 


which is twenty ſeven 22 thirty Minutes 
from the Parallel of the eighth Degree of North 
Latitude; 
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Latitude; and the Sun will have a mean Diſtance 
when ' tis thirteen Degrees forty five Minutes from 
them; which happens four times in a Tear; 1. 
when inthe third of Gemini, then the Spring begins} 
becauſe the Sun begins then nearly to 3 to 
the Zenith of the Place, where it will be Summer 
again in the twentieth of Virgo; and when it comes 
to the twenty fifth of Libra, tis at a mean Diſtance 
again, and then begins Autumn; the Sun with⸗ 
drawing from them; and at the firſt of Capricorn 


N it is Winter; and at five Degrees of Piſces tis at 


a mean Diſtance again, and then begins Spring; 
for the Sun is approaching to thera : and the fame 


South Latitude. 
BUT if the Place be above eight 


Latitude, then it doth not hold good ; for the 


Sun in Cancer, or Capricorn, is here a leſs Diſtance 
than a Mean: for if in the ninth Degree of 
North Latitude the greateſt Diſtance will be at 
the firſt of Capricorn, which 1s thirty two Degrees 
of Declination North and South; and the Mean 
ſixteen, which is more than the firſt of Cancer's 


- Diſtance, which is but fourteen Degrees thirty Mi- 


nutes; therefote Summer will then laſt till the Sun 
be ſixteen Degrees from their Zenith, which is not 


till the Sun comes to the twenty fourth Degree 6f 
Libra, about the Sixth of October. 


THERE ſeem to be here ſome new Difficul- 
ties; 1. That it cannot be Summer with them when 
the Sun is in Canter, Leo, Virgo, for the Sun is in 
them both going from and to the Zenith; but 
that *tis Summer only in the going from the Zenith. 
J anſwer, that Summer confiſts in it's going back 


from the Zenith to a mean Diſtance, which it ne- 


ver does *till it come to the twenty fourth of Libra, 
when the Summer muſt end, Es 
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$96 . The Relative Part Sect. VII 
2. IN Places under the eighth Degree of Lati- 
tude, or in the fourth, as was ſuppoſed, the Spring 
could not begin when the Sun 1s in the third of 
Gemini, for then *tis going further from the Ze- 
nith 3 but it goes only one Degree further, and 
therefore we ſaid it was nearly Spring, and we can- 
not make a fifth Seaſon for that ſmall Matter. 
OT HERS may think we ſhould not put Spring 
between two Summers, but count it all Summer, 
while the Sun is at leſs than a mean Diſtance from 
the Zenith. And tho? it go a Degree further, yet 
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that will not cool the Air ſenſibly, but rather, b 
it's Continuance, increaſe it; tho? we ſhall not dit. 
pute that matter, only think the Method laid down 


is beſt. But enough, or too 


a) Mr. Ditton has given a 
eometrical and eaſier Demon- 
tration of this Paradox. By 
the Definitions explained un- 
der Prop. 2. Each of thoſe Pla- 


ces ſhould be ſo ſituated, that 


two Points may be taken in its 
Meridian, one lying to the 
North, the other at an equal 
Diſtance to the South; the Di- 
ſtance whereof ſuppoſe from the 
Vertex equal to the mean Di- 
ſtance of the Sun from the 
ſame, Let now AB be the E- 
quator, (Fig. 32. ) CD and 
EF the Tropics, and CAE, 
FBD, the Meridian of the 
Place, and a Place therein 6, 
as remote as poſſible from the 
Equator to the North, 'The 
North Point thereforc is C, 
whoſe Diſtance iC is equal to 
the mean Diſtance of the Sun, 


nuch, of this (a). 


or half YE ecauſe there 
is no leaſt Diſtance o zun, 
therefore the mean Diſtance is 
half the S that is, to a 
third of CE, or = 15, 
Therefore as CA is 234, Ab 
will be nearly eight Degrees; 
and therefore all theſe Places 
are nearly within eight De- 
grees of the Equator. But the 
Sun proceeding in its annual 
Motion from E to C, and 
then again returning to E, 

roduces the abovementioned 

eaſons in this Order. When 
in the Point E, where the 
Diſtance is greateſt from the 
Place b, it begins Winter, in 
4 the Spring (viz. bd = C) 
in b the Summer, in C the ſe- 
cond Spring, in 6 the ſecond 
Summer, and in 4 the Au- 


tumn. 
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PROPOSITION IV. 


A Place being given in the Torrid Zone, to find 2b4 
Days when the Summer, Autumn, Spring, and 
Winter begin and end there, 


1. IF the Place be in the 3 we ſhewed 
in the preceding Propoſition when the Seaſons of 


the Year begin; each returning twice in one Tear. 


2. IF the Place be beyond the eighth Degree 
of Latitude, bring it to — braſs Meridian, and 
mark with Chalk the Place it is under; then turn- 
ing the Globe obſerve what Part of the Ecliptic 


comes under the Mark, and when the Sun ws, 45r 


there, Summer begins; then obſerve the middle 
Degree between the Mark, and the Tropic of Ca- 
Ppricorn, if the Place have a North Latitude, but the 
Tropic of Cancer if South 3. and turn the Globe 
'rill two Points of the Ecliptic come under that 
middle Degree : the one 1s the Place the Sun is in 
when Spring, the other when Autumn begins; and 
Winter will be when the Sun is in the Hirſt of Ca- 
pricorn, if the Place be to the North, but Cancer, 
if to the South of the Equator. | The fame may be 
done by the Maps, but more accurately by the 


1 Tables of Declination. 


IN which f D equal to the La- 
tirade, and againſt it you will have four Days of 
the Lear; and take that Day for the beginnin 
of Summer which is between the Tenth of Mart 
and June, if the Place be North; and between 
the Tenth of September, and Tenth of December, 
if South Latitude. * 

THEN take che half of the Latitude from ele- 
ven Degrees ninety five Minutes, and find the 


| Remainder in the Table, you will ſee again four 


Days againſt it, in two of which the Sun is at a 
VOL, II. E mean 


578 The Relative Part Sxcr. VL | 
mean Diſtance from the Place; and if the Place 
be North, take two Days, one between the Tenth 8 
of December, and Tenthof March, the other between 
the Tenth of September, and Tenth of December; 3 
the former will be the beginning of Spr ben 
the latter of Autumn : but if the Place be in b 
South Latitude, take the Day between the Tenth * 
of June, and the Tenth of September, for the 5 
beginning of Spting ; but for Autumn, take 
that between the Tenth of March, and 1 
Tenth of June; and Winter will begin the 

Tenth of June, or December, as the Place is Soutb 4 
or North, 'F 
3. IF the Place have lefs than eight Degrees of 3 
Latitude, it will have two Summers, two an . | 
— Autumn, and Winter, except we reckort the 
ng between two Summers to be « Parcof a | 
lng nn worn and then we do as in the former 

but if we reckon there two Summers, and 3 
two Springs, according to our Definitions; find, as 
before, the of Summer and Winter, nd 
take out of the Table four Days at a mean Di- 
ſtance, and take two of them as before for the be- 
inningof Spring, viz. that which is next to thefirſtof þ 
mer ; and for the ſecond Summer's beginning, 3 

take the Day that is as far from the twenty firſt 
of June, as the firſt Summer 's beginning. 9 


PROPOSITION v. 


In the Temperate and Frigid Zone the four Sea 
are je of the ſame — but * b 


Zone they are nnegual; yea one and the ſame will 
be different in di rent Places there, | | 
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THE former Part of the Propoſition is plain, 
becauſe the Sun goes thro* three Signs in each 
Seaſon, and ſo the Times will be nearly equal, ex- 
cepting a few Days, viz. five that the Summer, and 
four that the Spring, in northerly Places exceeds 
the Autumn, and Winter and in Places ſoutherly 
the Autumn, and Winter exceeds the Summer and 
Spring as much, becauſe of the Sun's Eccentricity; 
as we ſaid before. 3 5 | 
2. IN Places under the Equator there are two 
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Sum mers (and likewiſe the other Seaſons) and both 


ſhort ; and the two Springs alſo, each having only 
thirty Days, and both Summers and both Springs 
have ſixty four Days, i. e. two Months, and two 
or four, Days : but the Autumn and Winter have 
fifty five Days, and the two Autumn ohe hun- 


| dred and ten, and the two Winters as many, i. #, 


near four Months. | = 155 

3. THE nearer the Places in the Torrid Zone 
are to the Equator, they have the longer Sum- 
mer, and the leſs Winter; and an Autumn and 
Spring mote or leſs ordinary. In Places of leſs than 
ten Degrees Latitude, the Summer is no leſs than 
ſix Months; and how long each Seaſon is, may be 


known by rhe preceding Propoſition. 


80 far of the celeſtial Seaſons 3 but tis not 
from theſe only that Light, Heat, Cold, Sc. do 
flow ; there are other Cauſes, which we ſhall now 
conſider. 


PROPOSITION VL 


The Sun goes near the Zenith of Places in the Torrid: 


Zone at Mid-day ; but at Mid- night goes far from 
it under the Horizon, and the Places are there al- 
moſt in the middle of the Earth's Shadow, and the 
Sun's Rays neither enlighten nor warm their Air. 
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5808 The Relative Part SECT. VI. 
In the Frigid Zone, as the Sun is a great way from 
their Zenith even at Mid-day, ſo at Night it goes 


but a little way under the Hotizon, and - ſends ſe- i 


veral Rays by Reflexion into the Air there. + 


In the Temperate Zone the' Sun is at Mid-day at 
an ordinary Diſtance from the Zenith, and at Night ⁵ 
is a good Way under the Horizon in M inter; but 
ſends ſome Rays by Reflexion into the Air in the i 


Summer-time. 


T O ſhow this by the Globe : elevate the Pole I 
for the Latitude of a Place in the Torrid Zone, or 


rather put the Poles in the Horizon; and conſi- 


der the Parallels which the Sun deſcribes in revol- % 
ving, how far they are above, and under the Ho- 


rizon, nl the firſt Part will be plain. 


THEN elevate the Pole for the Latitude of 


a Place in the Frigid Zone, and you will ſee the 
Parallels are but a little way under the Horizon ; # 


which ſhows the ſecond Part. 


AND again elevate for the Latitude of a Place 
in the Temperate Zone, and you will ſee the Truth * 


of the Third Part. 
PROPOSITION VIL 


To find the Continuance of Twilight in a given Place, 


at a given Time, 
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IT'S Continuance is from the firſt appearance of 


Light to the Sun's riſing, and from Sun-ſetting t 


it's Diſappearance ; which Aſtronomers have foun 
by Obſervation to be at eighteen Degrees under 


the Horizon. 


ELEV ATE che Pole, to the Latitude of the | 


Place, and find the Sun's Place that Day in the 
Ecliptic : which being marked, and the Mark 


brought to the Horizon, and the Index of the 


Hour Circle to twelve, turn the Globe ' till you 
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find, by a Quadrant of Altitude, or a Pair of | 


Compaſſes, 
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Compaſſes, that the Sun is eighteen Degrees under 
the Horizon; and yau will ſee how many Hours 
the Index hath paſſed : and ſo long is the Light 1 . 


| diſappearing in the Evening, and in appearing 1 


the Morning; as may be tried in the Eaſt, — 
ſing the Air to be clear, It will be convenient to 
give an n Example | in each Zone. 


PROPOSITION VII. 


I Places in the Torrid Zone the T wilight is leaſt, | 
and in the Frigid Zone greateſt, and in Places 
in the Tempera te Zone, in a Mean between the 
700. 


FOR 5 the Equator, EY in ate near 
it, the Twilight, according to the former Hypo- 


theſis, is about one Hour; but by Experience tis 


found to be but half an Hour, or a little more; 
becauſe the Air, being ſo groſs there, is not ſo 
high as is requiſite to make Twilight at the Depreſ- 
ſion of eigliteen Degrees; and beſides, the Suppoſi- 
tion of eighteen Degrees requires very ſmall Light, 
ſuch as in the beginning of Twilight : which by 
the Vulgar is not counted Twilight. | 
IN the Frigid Zone the Twilight laſts for ſeveral 
Days, while the Sun is under their Horizon. 

IN the Temperate Zone. the Twilight laſts three, 
four, five, or ſix Hours, andall Night in ſome Places 
in Summer-time, according as the Places are more. 
or leaſt near the Frigid Zone. Theſe things may be 


all proved by the Method 1 in the preceging Frepo 
fition. 


PROPOSITION 1 IX. 


A Place being given in the Temperate or Frigid 
Zone, and another Place in the Torrid Zpne, and 
E 3 likewiſe 
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582 be Relative Part Sxœr, VI. 
likewiſe the Day of the Year, to find the Hour in 
the Torrid Zone in which the Sun ſhall have thy 
ſame Altitude (and ſo affect the Horizon with Rays 
of equal Force) as it bath in the Temperate Zone 
4, Mid day. 


ELEVATE the Globe for the Latitude of 
the Place in the Temperate or Frigid Zone, and 
bring the Sun's Place to the Meridian, and obſerve 
it's Altitude, and that is the Altitude of the Rays 


which warm and enlighten that Place. 


THEN elevate the Pole for the Latitude of 
the Place in the Torrid Zone, and applying the 
Quadrant to the Zenith, mark on it the Altitude 
before found, and bring the Sun's Place to the 
Meridian, and the Index of the Hour Circle to 

twelve, and move the Globe and Quadrant till 
the Sun's Place agree with the marked Degree at 
Altitude, or the Quadrant, and the Index will 
ſhow the Hour ſought ; and therefore the Rays 
falling in both Places with. the fame Obliquity, 
chere is the ſame Degree of Light and Heat in both 8 
Places, except other Cauſes hinder it. viz. 1. That 
the Sun had before introduced a Temper into the 
Air of the Torrid Zone, which it had not into the 
the other Zones. 2. The Sun riſing up more di- 
rectly in the Torrid Zone, the Rays are all ſent 
almoſt the ſame way; which will cauſe greater Heat 
than it it had aſcended obliquely, and ſent the 
Rays a great many Ways, which diſperſes them; 
| whereas Heat requires they ſhould be gathered 
together. | | 3 


FOR Example; Let us find out in the equino- 


Etial Day, and Hour when the Sun is as high : 
above the Equator as at Amftardam at twelve ö 


o Clock that Day. 


I 
3 
* * 2 
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PROPOSITION X. 


To explain the Cauſes of Light, Heat, and the Seaſons, 
ſhewed in the preceding Propoſition, under the Torrid 


1. THE Sun riſes up directly above the Hori- 
zon every day, eſpecially under the ' Equator, to 
the Meridian and Zenith of the Place; and there- 
fore the Rays decline from the Perpendicular at 
nine in the Forenoon about forty Degrees, and 
come {ill nearer to a Perpendicular as they ap- 
4 A to the Meridian, and afterwards decline 

from it 'till four in the Afternoon, when the Sun 
1 © begins to ſend the Rays very obliquely 3 and there- 
f fore the greateſt Heat is between nine and three or 
f four o' Clock, if no other Cauſe hinder; and be- 
cauſe the Sun in their Meridian hath different Di- 
ſtances from the Zenith, it is Winter when moſt 
diſtant, and Spring at a mean Diſtance going from 
the greateſt Diſtance to the Zenith, and Autumn 
while it goes from the mean Diſtance to the great» 
eſt, either at the firſt of Cancer or Capricorn. 

2. IN Places under the Equator the Sun is never 
leſs than twelve Hours above, and as many below the 
Horizon; but in other Places of the Torrid Zone tis 
an Hour, or at moſt an Hour and thirty Minutes 
more above in the Summer near Cancer or Capri - 
corn; and as much in the Winter leſs than twelve 
Hours: which cauſes the Nights to be a little 
3 colder, and the Heat of the Day of leſs continuance 
4 E in the Winter- time. . . pe 
cf 3 3. IN the Night the Sun is far under the Ho- 


XZ 7120n, ſo that there are ſcarcely any reflected Rays 
3 to enlighten the Air; which cauſes the Cold to in- 
. ereaſe ; and the Air _ condenſed a" x 


* 
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fall down by it's Weight; and their Twilight 
there is only for about half an Hour. 

4. THE fame way the Moon riſes almoſt per- 


pen wen! to the Horizon, tho? a little more ob- 


iquely, becauſe it goes five Degrees from the E- 
cliptic, and continues a little above twelve Hours 
above the Horizon, and almoſt as many below, 
going far under the Horizon. And thus it may, 
by it's perpendicular Rays increaſe the Heat of the 
Night, eſpecially if near the Zenith ; but the ef- 
fect is ſcarce ſenſible by it's ſhort continuance above 
the Horizon. 

5. ALL the Stars riſe and et in Places near 


the Equator, but in Places near the Pole they do 3 


not; and may therefore cauſe tome ſmall Light, 
and Heat in the Air, 

6. IN ſeveral Places of che Turrid Jets. as in 
the Indian Illands, and India itſelf, and in the South 
Part of Africa, and in Guinea in Africa, and Mexico 
in New Spain, the Earth is ſulphureous, and ſends 
forth more hot Exhalations, Which give Heat, and 
ſome pecul jar Properties to the Air. In ſome 


Places tis ſandy, as in the North Part of Africa, 


and in a Part of Libya, the'Blacks Country, and in 
ſeveral Places in Arabia, in Peru, and Places be- 


tween Peru and Brazil; in which Places there is 


great Heat from the Sand that retains the Heat 
from the Sun long, and communicates it continual- 
ly to the Air; in other Places there are ſeveral Ri- 


vers, but few in theſe ; and in Maſſia, Guinea, Con- 


go, India, and Brafil, there are many Rivers that 
afford moiſt Vapours, which beat back the Sun“ $ 
Heat fo'as to make it more tolerable. 11s 

. SEVERAL Places in the Torrid Zone hive 
the Sea near them, as in India, and the Indian Illes, 
and the South Part of Africa, Guinea, Braſil, Peru, 
and the Mexican Spain; few Places of the Torrid 
Zone are inland Parts, as the middle of Africa, and 
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the Countries between Peru and Braſil, where the 
Heat and Prought/ is greater than the former, 
where the Air is more moiſt, ws other Cauſes 
concur to hinder. 

8. MOST Countries in the Torrid Zone Rive 
the Sea almoſt round them, and in their middle a 
Chain of Mountains more or leſs high; as India, 
and the Indian Iſles, the Tongue-like Part of Afri- 
ca, Peru: and this alters the Light, Heat, or cauſes 
Rain there; in ſome Places they keep off the eaſt- 
ern Sun; and in others the weſtern. And the Rains 
cauſed there, as in Chap. 20. hinder the Light ant 
Heat; and there are but few Places there without 
thoſe Things, as the Heart of 6 155 re Merican 
Romy: or may be more. 612 eee 

9. THE Effects of the Winds in the Torrid 
Zone are various and remarkable; for. the general 
Winds blowing to the Weſt coob the Places in the 
eaſtern Shores of Africa and Braſil; but not thoſe 
on the weſtern, as Peru, Guinea, Congo, Angola. 
Some Winds ave peculiar to ſome Places; as the 
South Winds in Peru, which carry the Vapours be- 
fore them; other Winds are ſtated (as in Chap. 21 9 
which change the celeftial Seaſons, an as cor 
trary as the Heavens move. alis 10 

- THE: Clouds and anniverfary Rains in ſeveral 
Places of the Torrid Zone alter the influence of the 
Sun; being as conſtant almoſt as the Sun's Motion: 
and they are miſtaken who think all things in the 
ſublunary World are inconſtant, and without Or- 
der z and that only the. ny erage are ys 
in their Motions. 

AND ſeeing thoſe cauſes are ſo many and: va- 
rious, ſome prevailing in one Place, ſome in ano- 
ther; ſome at one time, and ſome at another ei- 
ther concurring with, or oppoſing one another, no 
wonder the e in 1 the Te * . ſhould be ſo 
changeable, ww 


PRO: 
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PROPOSITION. X. 


To determine when, or in what Months of the Tear, 
the four Seaſons happen on the Earth, viz. Spring, 
Summer, Autumn, and Winter, in different Places 
in the Torrid Zone, 


WE ſhewed, Prop. 2. that the Seaſons in ſeve- 
ral Places of the Torrid Zone do not agree with the 
Sun's Motion, for *tis Winter there when the Sun 
is at, or near, their Zenith; and Summer when it 
is fartheſt off: for which reaſon we diſtinguiſh be. 
tween Seaſons that are Celeſtial, and thoſe that are 
Terreſtrial, We ſhewed alſo in Prop. 3. and 4. 
when they had the celeſtial Seaſons in the Torrid 
Zone: and ſeeing the terreſtrial happen not at the 
ſame Times, or conſtantly at one Time, in diffe- 
rent Places, we muſt determine their Times from 
Experience, and as much as can be ſhown 'why 
they do not agree with the other Seaſons in the 


Heavens ; and that from theſe ten Cauſes in the 


firſt Propoſition. And firſt, we muſt know that 
tis not a raging Cold, or Froſt, that makes Win- 
ter in the Torrid Zone, but Rains, or leſs Heat than 
in Summer ; and likewiſe in feveral Places of the 


Torrid Zone there are only two Seaſons of the Year, 


Summer and Winter, which are chiefly diſtinguiſh. 
ed by wet and dry; for in Winter there is ſome- 
times more Heat in Summer, with a difficulty 
pf breathing, for the Clouds and Rain beat down 
the warm Air; and Spring and Autumn are not ſo 
obſerved and diſtinguiſhed by Signs. 

LET us begin with that Part of Africa which 
is in the Torrid Zone, and go round eaſtward to the 
Braſil thro? the whole Torrid Zone. 

THE Countries on the weſtern ſhore of Afri- 
Fa, from the Tropic of Cancer to Cape Verd, which 

is fourteen Degrees North Latitude, are all fer- 

tile 
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great Flocks of Cattle, and the Inha itants of ro- 
buſt Bodies; the Heat there being a little above 
what is in a Medium; fo that they go naked, ex- 
cept their Nobility and rich Men, who cover them- 

ſelves with Cloaths. The Cauſe of the Fertility 
and temperate Air there, tho' it be in the Torrid 
Zone, is, 1. The many Rivers, the chief whereof 
are Senega and Gambea, that water the Country 


dle in Corn, and ſeveral forts of Apples, and in 


and render the Air the colder. 2. The neighbour- 


ing Sea; which affords moiſt Vapours, and cool- 

ing Winds; but how the Seaſons are here, and in 
what Months their Summer and Winter, I have 
not found among Writers, thro? their Folly or Neg- 
ligence 3 tho? I found in a Journal that in one of 
the Iſles not far from Cape Verd called Heſperides, 
or St Vincent, in Latitude fixteen, the rainy Months, 
i. e. their Winter are Auguſt, September, Oftober, 


November, December and January, which Time a- 


rees almoſt with the Seaſon by the Sun's Motion ; 
5 in May, June and July, becauſe the Sun is at, 
or near, their Zenith, it makes their Summer Sea- 
ſon, when they have the Air more hot and dry, 
without Rains; and in Fahruary, March and April, 
it's Spring : for the Sun is then moving from the 
mean Diltance to their Zenith, and they have Heat 
in a Medium without Rain; and Auguſt, Septem- 
ber, Q#ober make Autumn, becauſe of the Rains 
then, tho? it ſhould begin ſooner, for the Sun is not 
in Auguſt come back to a mean Diſtance ;z- and No- 
vember, December, January are Winter, the Sun be- 


ing then furtheſt from their Zenith; and then they 


have much Rain, and ſome Cold; but the Writer 


ſays tis not fo every Year, but for the moſt part; 


and does not remember how the Seaſons are in the 
neighbouring Continent of Africa; only he adds tis 
_ otherwiſe on the Shore of Sierra Leona, as we 
Il now ſhow. : 
ES 2. THEN 
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2. THEN the South Part of Africa that runs 
Eaſt and Weſt, called Guinea, that 1s four or more 
Degrees of Latitude North. There is continual 
Heat, without intervening Cold; yet there are 
ſome Months they call Summer, others Winter; 
for on the Shore of Sierra Leona, and at ninety De- 
grees of North Latitude; and in ſeveral Places of 
Guinea, they eſteem that March, April, May, une 
and Fuly, make their Winter, eſpecially April, May 
and June; for there falls then ſo much Rain that 
is hot or warm, and there are ſuch Thunder and 
Lightning frequently, and ſuch Storms and Hurri- 
canes as cannot be conceived by any but thoſe that 
have ſeen them. The Porty gueſe call thoſe Storms 
Travados, which we mentioned in Chap. 21. And 
in theſe Months the Fields lie waſte, without grow- * 
ing Corn; but after the Storms are over, they dig 
the Ground that is dry, the Rain being drank in, 
and mix broken Pieces of Coal with it inſtead of 
Dung, and let it rot in the Earth for ten Days, 
then they throw in the Seed ; for there is ſo much 
Heat'in the Air, Joined with a Moiſture from the 
adjacent Sea, that if Fiſh be kept half a Day un- 
boiled after they are taken they ſtink. In theſe 
Places then, their Winter is in April, May and 
June, when the Rains abound, and the Storms 
rage; and the Spring 1 in July, Auguſt and Septem- 
ber; and Summer in Ofiober, November and De- 
cember |, and Autumn in January, February and 
March, when the Rains and Storms begin. 
BUT theſe Seaſons are no way agreeable to the 
Sur? s Motion; for there ſhould be a violent Summer 
there in May, June and July; for the Sun is then at, 
or near, their. Zenith at Mid-day, which the Heat 
of the Air and Rains teſtify; and in October, Novem- 
ber and December, there ſhould be Winter, for the Sun 
is then furtheſt from them. Fi not eaſy to account 
for thoſe Storms and Lightning they have when the 
Sun, 
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Sun is ſo near their Zenith; it ſeems to me that the 
Sun draws up a great Quantity of Vapours from the 
Sea, and ſulphureous Exhalations. from the Land of 
Guinea; for tis a metalline and ſulphureous Earth 
there, which being condenſed by the cold night Air 
makes Rain; there being no conſtant Wind blow- 
ing to diſſipate the Vapours, but a Calmneſs for 
the moſt part before the Storms come; and when 
theſe Rains fall the Air is hot, or warm; the Sun 
being vertical, and the Heat is ſuffocating; which 
makes a difficulty in their breathing. 

AND tho? their Fields lie waſte in the wet 
Months, yet their Trees and Buſhes bear Fruit all 
the Year round. | | Ha 

THE Day 1s here almoſt equal to Night thro? 
the whole Year ; the Sun riſing at fix and ſetting at 
ſix: but the Sun is ſeldom ſeen riſing or ſetting 
there, for it riſes. for the moſt part covered with 
Clouds for half an Hour; and ſets after it hath 
been involved in the Clouds half an Hour, 

?*TIS alſo worth remarking, why in the Months 
of July and Auguſt the ſame Rains and Storms pre- 
vail not when the Sun is then as near them as in 
May and June; and way in the Iſles of the Heſpe- 
rides, which are not far from Sierra Leona and Gui- 
nea, the Winter happens in other Months; but 
here the Summer is from the Sun's Courſe. 1 

4. HOW the Seaſons are in the inland Parts of 
Africa included between an Arch of the Tropic of 
Cancer, and the weſtern Shore of Africa and Guinea, 
called the Blacks Country, I have not found any 
thing ſaid of it; but that all things there are almoſt 
barren, except thoſe Places near the Niger, which 
overflows each Year in June, Fuly and Auguſt, and 
makes the Land there very fruitful, and forms ſe- 
veral Lakes. The other Places on the Confines of 
Libya are oppreſſed with Heat, being ſandy * 
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moſt part; and the rainy Months do not feem to 


4: THERE follow the Countries in the Tongue- 


like Part of Africa (which runs North and South) 


as Manicongo, Angola, &c. from the ſecond Degree 
of Nor Fn to the Tropic — 8 for 
the Kingdom of Congo begins at d Degree 
of South 3 Ther Wink there is like the 
Spring at Rome and Haly, being a temperate Heat 
they never change their Cloaths, and the very Tops 
of the Mountains are warm there ; the rainy Win- 
ter begins almoſt with our Spring, viz. the twenty 
fifth of March, and laſts during April, May, Fune, 


July and Auguſt, to the fifteenth of September; and, 


then the Summer begins, which continues till the 
fifteenth of March, in which there are ſcarce any 
Rains, but a conſtant Clearneſs : yet in Winter the 
Sun is ſcarce ſeen in any one Day for the Rain and 


Clouds. It rains not during the whole Day, but 


for the moſt part two Hours before Mid-day, and 
two Hours after: great Drops fall which are im- 
mediately drunk up by the thirſty Grounds. Tho- 


the Inhabitants make but two Seaſons, Summer and 


Winter, as ſome do here; yet they may be rec- 
koned four; Summer from the fifteenth of Decem- 
ber to the fifteenth of March; and Spring from 


the fifteenth of September to the fifteenth of Decem- 


ber; and Autumn from the fifteenth of June to the 
fifteenth of September ; and the reſt Winter, 7. e, 
from the fifteenth of March to the fifteenth of June. 

THE Seaſons that are Terreſtrial agree nearly 
with the Sun's Courſe ; for the Sun goes from them, 
from the fifteenth of March to the fifteenth of Sep- 
tember, and is furtheſt the fifteenth of June; and 
in the reſt of the time it comes to them, and is 
vertical the thirtieth of September; and then goes 
to a mean Diſtance ſonthward, and returns from it 


in Oftober, November, December, Fanuary and Febru- 
ary, 
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ary, and is vertical again the fifteenth of March ; 
and in theſe Months they have Summer by the 
Sun's nearneſs; there being no Cauſe on the Earth 
to hinder it 3 and then *tis Winter from the fifteenth 
of March to the fifteenth of September, for then 
the Sun hath removed from them; but the four 
Seaſons we ſuppoſe them to have do not fo well 
agree with the Sun's Courſe ; and I doubt whether 
they reckon the Spring and Autumn. 
BUT the Cauſe we gave of the rainy Months, 


viz. that the Sun is then going from them, ſeems 


ſufficient to produce that effect of itſelf, therefore 


we add another; that is, the Chain of Mountains 


that are to the Eaſt from the Sea-Coaſt; they are 


ſtill covered with Clouds, occaſioned by a ftated 


North-Weſt Wind that blows there at that Time. 
The Sun draws up the Vapours from the Sea, which 
that Wind earries againſt the Mountains; and the 
general South-Eaſt Wind makes alſo ſome Reſiſ- 
tance to it, and they are thus condenſed into Rain z 
and thence come the conſtant Rains and Showers, 
which cauſe alſo the overflowing of the Nile, and 
other Rivers in Africa; of the natural Cauſe of 
which, take the following account. 

« THE River Nie, according to beſt Geogra- 
„ phers riſes about fourteen or fifteen Degrees of 
« North Latitude, which is between the Tropicks, 
« about nine Degrees to the Southward of the Tro- 
«© pick of Cancer, and in its Courſe to the North- 
« ward towards the Mediterranean, it runs into a- 


bout thirty Degrees of North Latitude before it 
„ falls into the Lævam, and as it is fo large a River 


„ and runs thro? the low Grounds of Egypt, it can- 
not · avoid being the Receptacle of a great Conflu- 
« ence of Rivers, by whom all thoſe heavy Rains 


that fall in or near its Paſſage, or upon the adja- 


« cent Mountains, are convey'd into its Chanel, and 
* having no way to diſgorge itſelf till it falls into 
| | 66 the 
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ce the Mediterranean, it is ho more difficult to ac« 
t© count for its overflowing the low Land of Eg 

in its Paſſage thro? it (tho a thing look d upon 
& by the Antients as ſupernatural) than it is to ac- 
count for a Land flood after a ſudden heavy Rain 
in England,. or elſewhere. This Conſideration 
* makes the overflowing of the Nile fo far from be- 
ing a wonder, that it would be a much greater 
wonder and more difficult to be accounted for, if 
all theſe exceſſive and durable Rains that fall in- 
„to the River, Nile, and that from the adjacent 


Country deſcend into it between or near the Tro- 
py pics where theſe Rains fall; I ſay it would be a 


much greater wonder how theſe heavy Rains and 
& prodigious Quantities of Water could be convey d 
** to the Sea, and the Nile not being affected e 


* with; and altho* the Nile ſeems to be more taken 


notice of generally than any other River in the 
World for its annual overflowing, as if it was a 
Property peculiar to itſelf only, yet we find Ton- 
quin, Siam, and other Places within or near the 
* Tropic, that not only have theſe ſtated Annual 
“ Rains and Overflowings, but depend ſo much up- 
on them, that they have not moiſture ſufficient to 
prepare the Ground for their Rice without them, 
and if the Rains fail, they have ſcarce any Crop, 
and the Poor are miſerable for want of Suſtenance, 
as is the Caſe upon the Malabar and Cormandel 
„ Coaſts, as well as at Tonquin, the Floods being 
Mile, or any other Place under or within the 
„ Tropic, and proceeding from the fame Cauſe. 
MOREOVER, the Rivers in Congo overflow 
in theſe rainy Months, and make great Fruitfulneſs 
there, as much, ſome ſay in Egypt; and all things 
grow and ripen excellently. 
5. IN the Province of Lowango, that borders 
on the Seca, not far from Con Ngo, in Latitude four 
Degrees, there are * wet Winter Months, der 
| Clear 


there general ly as certain and conſtant as in the 
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clear Summer Months ; but what is ſtrange, the 
Months are not the ſame iti which the Rains come 


in the next Kingdom z for there are continual and : 
vehement Rains in Lowango from the firſt of Ja. 


mary to the firſt of May, when yet tis Summer i 
Congo in Fanuary and February, and the Sky clear, 
which is contrary to the celeſtial Seaſon, for the 
Sun is not furtheſt from them in January and Fr. 
bruary, and fo they ſhould have no Rain, bur dry 


Weather, which muſt come from ſome other 


Mountains, or ſtated Winds, Sc. 


6. THE Illes of S: Thomas, in the Equator, 
and Aunobon, in Latitude one Degree thirty Mi- 


nutes, are moſt fertile in Sugar, Corn, Apples; 


but eſpecially Citrons, and Orange. 
7. HOW the Seaſons are on the weſtern Coaſt 
of Africa from Lawango ſouthward T find not. 
8. THEREFORE. we come round the Cape 


to the eaſtern Shore of the Tongue-like Part of 


Africa, where there is Zofals, Moſambique, Quilboa, 
to the Equator : the Winter there is from the firſt 
of September to the firſt of Fhyuary, and Summer 
the reſt of the Year 3 whereas in Congo the Winter 
we ſaid was at another Time, tho both Places 
have nearly the ſame Latitude; but this is owing 
to the Chain of Mountains that divide that Part 
of Africa into Eaſt and Weſt Land. | 
_ THE Land in the Eaſt Part is not fo fertile, 


but barren and ſandy in many Places, and is burnt 


with Heat ſometimes ; tho' the Sea, Rivers, and 
general Winds, temper the Heat. . 
9. THE other Countries all the way to the 
Mouth of the Arablan Gulf, and from thence along 
the Shores of the Gulf to the Tropic of Cancer, 
what Seaſons they have we cannot learn; only 
that *tis all barren and ſandy, and ſo muſt be ve- 
1 hot: (the Sterility and Heat among the Tyoglo- 
Hes, or Snake-Eaters, in Arabia is famous); and 
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beſides this there are almoſt no Rivers to water 
the Country; but we ſhall wait for better Ac- 
counts. | 
10. BUT what muſt the Seaſons be among 
the Abaſſines in the inland Part of Africa, where 
the Equator cuts it almoſt in the middle? 

11. BU T leaving Africa we go to the Countries 
in Aſia in the Torrid Zone; where we meet with A. 
rabia on the Red-Sea from Mecca 'to Aden, twelve 
Degrees North Latitude, having the Mountains 
of Arabia on the Eaſt. They have great Heats 
there in March and April, and more after that 
when the Sun goes thro* their Zenith, and keeps 
near it in May, June, July, and Auguſt ; the Heat 
being ſo great, that they are forced (at leaſt 
the richer ſort) to cauſe Water to be continually 
thrown on them in the Day-time, or elſe they lie 
in Ciſterns filled with Water : the Merchants at 


Aden meet together at Night for Buſineſs, and even 


then they are hot enough. I ſuppoſe *tis for want 
of watry Vapours from the Earth; which is ſtony, 
and hath few and ſmall Rivers in it. And as for 
the Vapours from the Red-Sea, the general Wind, 
tho' weak there, yet carries them weſtward ; there 

is alſo a great deal of Sand, which retains the Heat 
it received in the Day all the Night long ; and 


communicates it to the Air, Go 
AND this Time of their Winter and Summer 
agrees with the Sun. | 


12. THERE is the ſame Account to be given 
of all Arabia, and it's eaſtern Shore, 
13. IN Cambaya and India, which is under the 
Tropic of Cancer, and on the Malabar Shore in the 
Eaſt-Indies towards the Weſt, which reaches to 
the eighth Degree of North Latitude, the wet 
Seaſon is from the Tenth of June, to the 
Tenth of Oflober; but chiefly from the middle 
of Zune to the middle of September ; nor doth it 
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rain the ſame time in all theſe Places, but more 


conſtantly in the Province of Goa and Cochin, and 
lefs in Cambaya, where it rains but three Months 
and ſeldom ar other times : but in Goa the Rains 
tho' not ſo vehement, begin in April and May, with 
Thunder and Storms ; ſo that we may count 
Autumn here from the fourth of March to the fourth. - 


of June, and Winter from that to the fourth of 


September, and Spring from that t6 the fourth of 


December, and Summer from that to the fourth of 


March: for there is a great Drought then, the Wa- 
ter of the former Rain being now drawn out of the 
Earth. But the Inhabitants count only two Sea- 
ſons, Summer and Winter, or rather wet and dry, 
there being no Winter there, according to our 
Notion of it; yet 'tis as properly called Winter 
from the Rains as from Cold. 6 es | 
BESIDES theſe Rains on the Shore, there are 
Storms and Thunder in the wet Months, and the 
Sea is then ſaid to be ſhut up, and the Rivers then 
overflow. In the Month of September the Sea be- 
gins to be open, and the Ships begin to fail from 
the Malabar Shore to all Parts of the World : nor 
is the Rain ſevere in the Fields, for they have time 


JU 


to plant and fow for many Hours of the Day (except 


when there are Storms). For they ſow during theſe 
rainy Months, which they do not in Guinea, as we 
{aid 3 and the Air is then of a moderate Heat by 
reaſon of the Clouds covering the Sun; ſo that 
chey take their Diverſions in the Fields from the 
Shore, where there is no Inundation. The Fer- 
tility from the Rains is almoſt incredible; and if 
there happen to be no Rains, as in 1630, all their 
Hope of a Crop is gone; and there comes a Dearth 
of Proviſion, a hot unwholeſome Air, Fevers, 
Peſtijence, and Myriads of Men die. In the Year 
1630 Man's Fleſh was publickly ſold in the Stalls of 
tome Towns in Cambaya, 25 Rains are ſometim 5 
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ſo vehement that their Houſes, ſlightly built, fall 


down, and the Rivers carry others away. 


THE Y ſow in May and the beginning of June, 


and reap in November and December; but tis other- 


wiſe in Guinea. 


THEIR Summer and Winter are not according 
to the Sun's Motion, for in July and Auguſt the Sun 
is vertical, or nearly ſo, and thus they ſhould have 
Dryneſs and Heat. In this they are very happy, 
for if the Rains did not fall, and the Clouds con- 
tinue to cover the Sun, the great Heat of the 


Sun would make the Land ſandy and barren, like 


Arabia and Libya, where er, have not theſe Rains 
when the Sun is vertical; an 

and February, they ſhould have Winter, or Rains 
and leſs Heat, the Sun being then at the greateſt 
Diftance : but they have Summer then; yet the Air 
is cold enough at Night, and from twelve at Day 
to twelve at Night there blows a refreſhing Gale 


from the Sea, 
14. IN the oriental Shore of India, called Cor- 
mandel, the Seaſons differ from the Heavens; for 


the Sun there cauſes = Heat in March, April, 
May, and Fune, and no Rains. The Saracens 
divide the Year into three Seaſons, hot, wet, and 
cold. The Heat from the fourth of May, to 
the fourth of June is intolerable, the Wind blows 
from the North, to which if you turn your Face you 
will feel ſuch Heat in the Air as is perceived near a 
red hot Furnace for the Sun is then to the North at 
Mid-day; and the Stones and Wood are very hot, 
but the Water in the Wells very cold, ſo that many 
are killed by drinking it when they are hot. 


THE greateſt Heat is between nine in the 


Forenoon till three in the Afternoon, and then 


there is no travelling; but at other Times *tis tem- 


perate and tolerable, and the Air clear and plea- 
ſant, and travelling delightful. 


THE 
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T HE wet Seafon is from the firſt of Fuly to 


the firſt of November; and the Cold from the firſt 


of November to the firſt of March; and in Fanua- 
ry and December the Cold in the Night is ſenſible 
enough. | 

THERE are here ſeveral Things that deſerve to 
be enquired into; for from the firſt of March to 


the firſt of July the Sun is nearly vertical to them, 


and no wonder if the Heat be great then; yet 


one would think it ſhould be as hot in July and 


Auguſt, when the Sun is alſo over them, and hath 
the Advantage of the former Heat, and ſo ſhould 
be greater : and beſides, how come the Seaſons 
there to differ from . thoſe on the Malabar Shore, 
being both in the ſame Climate, and having the 
Sun vertical and remote at the ſame times ? And 
which is more ſtrange, there is only about ſevent 

Miles, and in ſome Places only twenty Miles Di- 
ſtance between them; ſo that you may come from 
the Places where the Air is clear and hot, to where 
*tis rainy, in one Day. Maffæus writes thus: There 
are, ſays he, other things very ſtrange in that 
Country; but what eſpecially puzzles Naturaliſts 
is, that in the ſame Months there ſhould be Sum- 
mer beyond the Mountains of the Gate, which 
run all the way to the Promontory of Cours, and 
on this Side the Gate there ſhould be Winter, 
and conſtant Rains; the People, tho* near one 
another having oppoſite Seaſons.” So far Maffeus. 
AND this is obſerved alſo in other Places, as we 
have and ſhall ſhow. It ariſes from the Situation of 
the Mountains which divides Cormandel and Ma- 
labar, running North and South, together with the 
ſtated Winds; for on the Shore of Cormandel the 
general Wind is more felt, except in the Summer 
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Months of May and June, which drives the Va- 


pours againſt the Mountains, which makes Rain 
m Malabar ; the Mountains are {till obſerved cover- 
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ed with Clouds in the wet Months, and the Showers 
more vehement on them, when it rains in Malabur: 
but when it rains in Cor mandel the Sky is clear on the 
Mountains, as in Malabar ; itſelf excepting the 
Months of July and Auguſt, for then it rains in both. 

15. IN the Countries on the Coaſt of the Sea 


at the Mouth of the Ganges, which are oppoſite 


to the Shores of Cormandel, and are alſo in the 
North Torrid Zone ; as Siam, Begu, the Peninſula 
of Malacca, the rainy Months, which caute the 
Rivers to overflow, are September, October, and 
November ; but in the Land of Malacca it rains 
every Week of the Year twice or thrice, except 
in the Months of January, February, and March, 


in which there is a continual Drought ; this is 


all againſt the Sun's Courſe, whence the Caufe 


muſt be from the Mountains, or ſtated. Winds, 
or the adjacent Sea. 


But becauſe we have not Ob- 
ſervations of theſe Countries accurate enough, we 
will not inſiſt on them. The overflowing of the 
Rivers is the chief Cauſe of the Fertility: and the 
adjacent Sea, the ſtated Winds, and the Rivers 
temper the Heat there, which makes it pleaſant 
living; there being a plentiful Crop of all kinds of 
Fruits. In the Kingdom of Patana, and near it, 
the Summer begins with February, and laſts to 
the end of Ofvber; in which Time there is a con- 
ſtant Heat, which is moderated with a conſtant 
Eaſt Wind, and the Air very wholſome. In No- 
vember, Diviembon and Fanuary, there are conſtant 
Rains, which yet hinder not a new Crop of Fruits 


every Month; and the ſame may be ſaid of Cam 


baya; am this ok inter = walk the Sun's 
Courſe. 
1 LEAVING Afa, and- ikas thro? the 
Pacific Sea, we come to America, which is under 
the Torrid Zone, and it is either North or South; and 
the Sauth is either at Peru or Braſil, which, tho 
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near, yet have their Seaſons at different Times, 


The Country of Peru may be divided into that 
Part on the Sea, that where the Mountains are, 


and the Plain beyond the Mountains, which are 
all in the fame Climate. In the mountainous 


Places they have their rainy Winter from O#ober 
to the end of March, when one would think they 
ſhould have Heat from the Sun's Nearneſs ; and 
have Summer-from April to October, in which Time 


they have no Rain, which they have conſtantly in 


Winter; and ſo the celeſtial and terreſtrial Seaſons 
differ. e | | 

IN that Part of Peru next the Sea they have 
almoſt no Winter the whole Year, having no 


yet none falls, except a Dew, eſpecially in Zune, 


| Fuly, and Auguſt, every Day before Mid- day: and 


the dark Weather is nat unwhoHome, but the Cloud 
turning to dew it falls down and waters the Val- 


lies. It doth not then rain on the mountainous. 


Places, but the Air is clear. Thus Part of Peru 
on the Shore, is diſtinguiſhed into Vallies and fan- 
dy Places; the Vallies are moſt fruitfull, and the 
ſandy Places between the Vallies are barren: and 
in the adjacent Iſlands likewiſe it never rains; only 
there falls a great Dew. - e 
YET in the Iſland, of Gergon, which is in three 
Degrees of South Latitude, it rains for eight 
Months, with ſuch Thunder and Storms that one 
would think Heaven and Earth were blended to- 


gether ; but in May, June, July, and Auguſt, there 
is Summer, and a Drought ; againſt the celeſtial 
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IN ſome. Parts here under the Torrid Zone there 
is a conſiderable Cold; for in the Province of Pa- 
flea, in the Country of Papay, in the Valley of 
Artiſina, the Seaſons both of Summer and Winter 
are ſo cold that the Corn does not grow. In the 
Fields about the Town of Caſco, near the middle 
between the Equator and Tropic of Capricorn there 


is no ſmall Froſt 3 and Snow is found there ſome- 


times. 5 
FROM hence we underſtand that Peru is not very 
hot, but enjoys rather a moderate Air all the Year, 
excepting the ſandy Ground and hilly Places. The 
Vallies appear fruitful and pleaſant, with their pro- 
duct of Trees and Corn. They have their Water 
from the Dew that falls, as I ſaid, every Day; and 
in Summer from the Torrents that flow down from 
the mountainous Places; for there is Winter by the 
conſtant Rains: and from theſe Torrents they let 
in the Water to their Vallies ; tho' ſome Vallies 
are ſatiated with the Dew itſelf, and are very 
fertile. 3; 15+ | 
THE Cauſe of this Difference between the Sea- 
fons on the Plains and the Mountains of Peru, and 


"Sg 


why it never rains in the Plains, is not ſo obvious: 


for they are ſo near one another, that one may go 
from the Rain in the Morning to the Plain where 
there is a clear dry Air. It ſeems to come, 1. 
From the Chain of Mountains. 2. From the South- 
Weſt Wind peculiar to that Place, and which is 
conſtantly there. The Wind drives the Vapours 
ag ainſt the high Places whereby they are conden- 


td, or elſe it diſſipates them ſo that they are not 


condenſed on the Plains. We ſhewed in the Chap- 
ter on Mountains how they come to theſe high 

PERU hath this in common with Egypt, and 
ſome other Places, that the South Winds are not 
wet and warm, but rather clear up the Air; which, 
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ſeems to be in all thoſe Places in South Latitude. 

17. T HE South Part of America call'd Braſil, 
: on the Eaſt Side between two Degrees of South La- 
'F titude to twenty four Pegrees, hath ſo pleaſant and 
XZ wholſome an Air, that no Place excels it, as Piſp 
on the Seaſons there, in his Book of the Medicine 
in Braſil tells us: it's forepart that is inhabited hath 
always a pleaſant and favourable Gale from the 
Eaſt, which ſeems to be the general Wind, and not 
any ſtated Eaſt Wind, that refreſhes Man and 
| Beaſt, keeping them from the intolerable Heat of 
the Sun that is juſt above them: and if the Sea flow 
with it, it comes early in the Morning, but if the 
Sea flow back from the Shore, *tis plainly perceived 
to be later : nor doth it grow weak in theEvening, 
as in ſeveral Places of India, but is ſtrengthne 

with the Sun that moves with it weſtward, and 
continues briſk till after Midnight. Nor can the 
nocturnal Condenſations overcome the Dilation and. 
natural Motion of the Air that Way. 

ON the Weſt Side of Braſil, which ſeparates 
the vaſt tract of Mountains from Peru, there is a 
Weſt Wind, which tho*. it be unwholſome and late 
at Night moleſts them by coming over a vaſt many 
unwholſome Boggs, yet it is reſtrained by the Moun- 
tains, and beat back by the morning Gales, that it 
ſcarce reaches the eaſtern Shores, _ 5 

THOSE pleaſant Seaſons, tho* they continue 
without much Alteration, yet there is a Difference 
in the Night and Day of them; which differ as 
much, as to heat and cold, as they are equal in 
length: for when the Sun comes near their Zenith, 
and hath opened the Pores of the Earth and of 
their Bodies, it goes far under the Horizon; whence 
ariſes a greater Condenſation and Coldneß in the 
Air in the latter Part of the Night, when the Dew 
falls more plentifully ; and this rigid Cold continues 
from three in the Morning, about Cock-crowing, 
| 353 do 
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to the Sun: riſing; and affects their Bodies fo as to be 

hurtful to Strangers: and if they 2 not againſt 
lic, 


it, they will have no pleaſant | 
on the other Coaſts of India; which they in Braſil 


know well ; and therefore have good Fires con- 


ſtantly at their Beds in the Night, againſt the cold, 
and venemous Inſects. | | 
"MOREOVER, the Sun's riſing and falling 
ſtraight up and down makes a ſhort Twilight; bad 
the Days and Nights to be ſo equal, as not to be 
pne Hour different. rt. | 
IN the Summer Nights the Cold is more in- 
tenſe than in the Winter Nights; which is ſtrange : 
andit 1s plainly perceived to be more mild in Winter, 
when the Air is calm and preſſed on all Hands by 
Clouds, while 'tis gathering the Vapours into Rain. 
THE beginning of the wet Seaſon is in March 
or April, and is over in Auguſt ; for the Sun return- 
ing from Cancer doth turn the Vapours into Wind; 
whence ariſe Storms and Whirlwinds, which the 
Spring doth ſoon fettle. Thoſe about the Tropics 
find no change as to the Seaſons while the Sun 


comes to them, and goes from them twice in the 


Year, as ſome have thought; (tho? we have given 
Examples to the contrary, and even here in Bra- 
fil ;) but only when the Sun goes from the Equator 
either South or North. 
THERE are only two Times of the Year, 
one hot and dry, called Summer, the other hor 
and wet like the European Summer, which is their 
Winter, which is obſerved in all the Indies between 


the Tropics. The beginning and end of Sum- 
mer and Winter doth not happen at the ſame time, 
becauſe of ſome Things peculiar to each Place, 


and the different Piſtance from the Equator ; yet 


the Year may be ſaid to contain ſix Months incliri- 


ing to.a wet, and the other ſix to a dry Air. And 
tho“ in ſeveral Coaſts of Africa and Alia, of the 


either there or | 
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ame Latitude with us, there ariſe from thence dif- 


ferent degrees of Heat, there is little or none, tho? 


the Sun goes juſt over their Zenith in Braſil in Oto- 
ber and February, and ſtrikes the Earth with Rays 
almoſt perpendicular. fn 
- THIS diverſity of Heat threatens Death to the 
Inhabitants by the frequent noxious hot Calms; but 
here it promiſeth conſtant Health by an over-ruling 
Gale. 35 „ 

* WHENCE we may learn that the Seaſons are 
not ſo much from the Sun's Motion as from the 


kinds of Wind, and the different Aſpects of the 


Stars, or Situation of the Place. 9 
S0 that in the inland Parts of Braſil towards 


the Weſt, the Nights have been ſo much' colder 
than nearer the Sea, that the Hair of the Head 
hath been covered with Hoar-froſt in the Morning. 
AND there is alſo in the weſt of Braſil a Sum- 
mer and Drought, at the ſame time that there is in 


the Eaſt, Winter Rains, and dark Weather. 
YOU may indeed often ſee the Heavens covers 
ed with Clouds brought from the Eaſt to the Weſt, 


but they are thin and much rarified, wheri the wet 


Days are not. The Sun when riſing or ſetting may 
be looked on with ſteddy Eyes; there is a wonder- 
ful clear Sky every where, eſpecially in the Evening, 
and the Moon that ſucceeds in the Night finds no 
Vapours or Clouds in the Air; it being ſo clear that 
the old and new Moon may be ſeen in one and the 


fame Day; and Letters may be read when tis but 


quarter Moon. 

- THE different Aſpect of the Planets, with o- 
ther concurring Cauſes, gives a bad Temperature 
to the Air, which in the Evening flaſhes frequent- 


wich Lightning, even in the cleareſt and drieft 


THE 


* 9838 4 „ 6 
4 4 14 


2s De Relative Part Szxœr. VI. 
IHE Drops of Rain are very large, and fall 
down with great Force; and there is a ſu flocating 
Heat that follows, or goes before them. | 

THE Dew here, eſpecially in Summer, is fat- 
ter than that in Europe, and more fertile, being 
more impregnated with Nitte, and more penetra- 
ting; being more refined, as appears in it's corro- 
ding all Metals, eſpecially Iron; not to mention 
other Things that are leſs ſolid. 

THE Meadows and open Fields, tho? leſs than 


in Summer, yet, moſtly in rainy Months, are de- 
lightfully green, however diſcommoding to the In- 


habitants ; and tho? they can have no Harveſt then, 
there is Food for their Cattle. So far from P:ſo, 
And to make the better Judgment we ſhall men- 


tion ſome what from other Authors. All the Fields 
in Braſil riſe into little pleaſant Hills; there being 
no high Mountains on the Shores, tho' at ſome 


Diſtance there are ſeen a few here and there among 
the dry Hills; and not in every Place, but at the 
interval of ſome Miles there are Vallies, watered 
with little Rivers, which make them fruitful, not 


in the rainy Months only, but even in Summer. 


The Hills themſelves are by the Heat of the Sun 
dried up, that not only Graſs, but the very Trees 
ſometimes die. It ſeldom rains all Day, and alt 
Night too; and very ſeldom for one Day without 
intermiſſion. The rainy Months are not always 
the ſame. In the Year 1643, as Marcgrave obſer- 


ved, it rained ſeven Months, from the firſt of 


February to the firlt of September, but eſpecially 
in May and July; and in 1640 it rained the ſame 
time, but eſpecially in Abril, May, and July; 
and in 1642 there were ſix rainy Months, March, 
April, May, June, July, and Auguſt ; and it is 
much alike in other Years. ' Yet theſe Obferva- 
tions are only concerning one Place in Braſil, viz. 


 Bernambuca, in eight Degrees Latitude; but 


th ole 
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thoſe are not the rainy Months in all Places; nor 
does the Rain begin and end at the ſame time in 
every Place. 

IT hence appears, that the Summer and Win- 
ter in Braſil ſomewhat agree with the celeſtial 
Seaſons; the Rains begin at the Sun's greateſt Di- 
ſtance; and in the mean and leaſt Diſtance ſouthward 
there is Heat: tho? there are in ſome Places ſome- 
Things that do not ſo well agree, becauſe of the 
Winds and Situation of the Places. 

18. SO much for South America. But North A. 


WF merica is quite otherwiſe ; for in Nicaragua, a large: 


Province, whoſe middle it ten Degrees North La- 
titude, it rains ſix Months, from the firſt of May 
to the firſt of November ; in the other Months tis 
hot and dry in the Night as well as the Day, which 
is againſt the Sun's Courſe ; for in May, June, 
&c. the Sun is at, or near, the Zenith, and then 
they ſhould have Heat and Drought, and not 
Rains; and in November and December *tis more re- 
mote, and then there ought to be great Rains. 

THE Mountains at 8 Martha, in eleven De- 
grees North Latitude, are for the moſt part co- 
vered with Sno Wp. 

THUS we have confided the Geddes in the 
Torrid Zone; from which we infer, 

1. THAT there is ſcarcely any Cold to be 
felt in ſome 17 3 their Winter conſiſting in 
rainy Weather. 2. In ſome Places the Cold is 
ſenſible enough. 10 In the Night eſpecially, tis 
cold in the laſt Watch ; che Sun going ſo far under 
the Horizon. 4. One great Reaſon why the Heat 
is tolerable, - and the Places there habitable, is, that 
there are no long Days, but all near of the ſame 
length with the Nights ; - if they were as long 
as in the Temperate and Frigid Zone they could 
not be inhabited, at leaſt not eaſily. 5. The 
Winds much leſſen the Sun's Heat, 6, Places 


have 


- 
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have Summer and Winter at different Times, tho“ 
in the ſame Climate, aud near one another. 7. The 


Places that have Heat and Drought againſt the 
Sun's Courſe, are ſituated in the Weſt, having a 


Chain of Mountains on their Eaſt Side; excepting 


Peru. 8. The Seaſons in different Places obſerve 
no certain Law. 9g. Moſt Inhabitants in the 


Fyrrid Zone count two Seaſons, as ſome Writers 


do, viz. wet and dry; yet there may be counted 


four, taking in a Spring and Autumn ; for as with 


us the Spring comes near to the Nature of Sum- 


mer, and Autumn to that of Winter; ſo may 
the dry Seaſons in the Torrid Zone be divided: 
10. In ſome Places there is a continual Autumn, 
in others only twice in the Year; and in ſome. 


only in one Part of the Year, 


PROPOSITION XI. 


To ſhow how the Seaſons are in the Temperate Zone! 


„ iN bs Cauſe; Grit cn Bons. 


in the firſt Propoſition of this Chapter, viz. the 
Sun's approaching to, or withdra wing from the 


Place, is ſo powerful, compared with other Cauſes, 


that it doth almoſt rule the Seaſons here of itſelf. 
For in the North Countries of the Temperate Zone, 


Spring and Autumn are while the Sun goes from 
Aries, by Cancer, to Libra, for then tis nearer 


them; then going from Libra, by Capricorn, to 


Aries again, tis Autumn and Winter; but in the 


South Temperate Zone tis quite the contrary: nor 


do other Cauſes quite take away the Force of this 
Cauſe, as they do in the Torrid Zone. 


2. YET the Seaſons differ in different Places, fo 


as to make more cold or hot, rainy or dry Weather 
in one Place than in another, tho* both in the 
fame Climate; yet they do not turn Winter to 


Summer, 


Cu Ap. 26. of Univerſal Geography. dy 
Summer, nor Summer to Winter; for ſome Land 
is rocky, ſome boggy, ſome near, or far from the 
Sea ; and ſome Places ſandy, others of Clay. _ 
3. MOST Places near the Tropic are very hot 
in Summer; and ſome have a wet Seaſon almoſt. 
like that in the Torrid Zone, Thus in that Part of 
Guzarat, beyond the Tropic, there are the ſame 
wet and dry Months as within the Tropic, and 
the Summer is changed into wet Weather; yer 
there is greater Heat there, as the Sun's nearneſs 
requires, than in the dry part of the Year, when 
there is ſome Cold; and we judge not with us of 
dummer and Winter by dry and wet, but by Heat 
and Cold. 
; ANDon the Shores of Perſia, and in Ormus; 
there is ſo great Heat in Summer, from the Sun's 
nearneſs, that both Men and Women fleep all 
Night in Ciſterns full of Water, and in Arabia 
Ta. 7 Le TIPS... | 
THRO” almoſt all Barbary (for ſo the Coun- 
tries of Africa on the Mediterranean are called) after 
the middle of October there begins a raw Cold 
and Rain, as Leo Africanus relates; and in Decem- 
ber and January the Cold is more intenſe (as tis 
every where in the Temperate Zone), but that is 
only in the Morning; nor do any then care for a 
Fire. In February the moſt part of Winter is over, 
but the Weather is ſo inconſtant as to change five 
or ſix times ina Day; and in March the North 
and Weſt Winds blows very ſtrongly, and fill 
all the Trees with Bloſſoms, and in April the 
Fruits are all ſhaped ; ſo that in the end of April, 
or beginning of May they have Cherries naturally, 
and in the middle of May they gather Figs from 
the Trees, and ripe Grapes are found in ſome 
Places in the middle of June; their Harveſt Figs 
are pulled ripe in Auguſt: but theſe and the Per- 
Jian Apples are moſt plentiful in September, ru 
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THE Weather in no part of the Year is ſo unſea- 
ſonable as not to have the three Months of Spring 


always temperate; they count their terreſtria 


Spring to begin thefifteenth Day of February, and to 
end the eighteenthof May ; in which time they have 
always a pleafant Gale: if they have no Rain be: 
tween from the twenty fifth of April to the fifth 
of May, they count it a bad Omen; they count 


Summer to laſt till the ſixteenth of Auguſt, in 


which time they have a very hot and clear Air 
they place their Autumn between the ſeventeenth 
of Auguſt and the ſixteenth of November, and in 
theſe two Months their Heat is not ſo great: yet 
the Antients counted the Time between the fif- 
teenth of Auguſt to the fifteenth of September to be 


- the Baking Tinie of the Year, for then the Figs 


and Quinces, and ſuch kind of Fruit were ri- 
pened ; and their Winter they count begins the 
fifteenth of November and laſts *till the fourteenth 
of. February; and when it begins they begin to 
till the Plains, but not the Mountains 'til! O#0- 
ber. They are perſuaded the Year hath always 
forty Days very hot, which begin the twelfth of 
Fune, and as many very cold, which begin the 
twelfth of December. The ſixteenth of March and 
of September is their Day of Equinox ; and the 
Day of Solſtice is the ſixteenth of June and Decem- 
ber. They have great Winds in the end of Au- 
tumn, all Winter, and a good part of the Spring ; 
and are much troubled with Hail, Lightning, and 
terrible Thunder; yea and abundance of Snow in 
many Places, which ſpoils their Corn, eſpecially 


when it falls in the day-time, and che Corn is in 


Flower, as Peaſe, Beans, Cc. EE. 
IN the Mountain of Atlas, which is thirty De- 

grees thirty Minutes North Latitude, they divide 

the Year only into two Parts; for they have a con- 


ſtant Winter from Ofober to April, and from April 
| 9 
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to October again is their Summer; yet there is no 
Day in which the tops of the Mountains are not 
covered with Snow. | | 
IN Numidia the Seaſons of the Year paſs away 
ſwiftly ; for in May they gather their Corn, and 
in October their Dates; and from the middle of 
September there is a great Cold that laſts until 
January. | | 
WHEN there is no Rain in October the Huſ- 
bandman loſes all Hope of ſowing his Corn ; 
and fo alſo if April have no Rain. And Leo 
Africanus tells us, there are a great many ſnowy 
Mountains not far from the Tropic of Cancer. 
THE North Part of China, tho* in a Lati- 
tude not greater than that of Tally, extending 
from thirty Degrees to forty two of Latitude, yet 
the Cold feels very ſharp, ſays Trigautius, for the 
great Rivers and the Lakes are frozen. The Cauſe 
of which is not ſufficiently known, except we 
may ſay the Cold comes from the ſnowy Moun- 
tains in Tartary that are not far off: Which 
Cold they guard againſt-by the Skins of large 
Foxes, and Scythian Martins, which abound 
there. f „5 | 
NEW Albion, tho' forty two Degrees North 
Latitude, and as near the Equator as Haly, yet 
is ſo very cold in June, that when Drake, the 
Engliſh Admiral, went there he was forced to go 
back to the South Part; the Mountains being 
then covered. with Snow : the Cauſe thereof is the 
cold Conſtitution of the Ground, being ſtony. 
IN Eygypt, which is bounded with the Tropic 
of Cancer, the Spring (as Proſper Alpinus tells in 
his Book of the Egyptian Medicine) and tempe- 
rate Time of the Year is in January and Febru- 
ary ; and Summer begins in March or April, and 
laſts June, July, and Auguſt; and Autumn is in 
September and Ofober ; and the Winter in No- 
VOL. II. G 5 vember 
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vember and December, At the beginning of April 
they cut their Corn, and thraſh it immediately, 
and not an Ear is to be ſeen in the Fields after 
the twentieth of May, nor Fruit on the Trees, 
and the River begins to overflow the fifteenth of 
Tune, 

IN the Streights of Magellan, and the adjacent 
Countries, tho* they have not a greater Latitude 
than we have; being fifty two Degrees South; 

et their Summer is not very warm, fo that the 
Dutch found, in a Bay in the Streights, a large 
Piece of Ice in January, which ſhould be the 
hotteſt Month with them ; and on the Mountains 
on the Shore is ſeen Snow all the Summer: and 
it is found that in all the Countries of the South 
Temperate Zone the Cold is greater, and the Rains 
heavier, and in the Summer leſs Heat than in 
the North Temperate Zone. I doubt whether the 
Cauſe of it be that the Sun ſtays longer in the 
North Part of the Ecliptic, and moves ſlower there 
than in the South Part. 

IN the Neighbourhood of the City of Peru, 
in the Province of Potoſi, there is ſuch a Cold 
that nothing grows for four Miles round it. 

IN the Kingdom of Chili, which extends from 
thirty Degrees of South Latitude to fifty Degrees, 
the Spring begins in the Month of Auguſt, ſooner 
than it ought by the Sun's Courſe, and ends at the 
middle of November ; and from that to the middle 
of February there is Summer; and then follows 
Autumn to the middle of May, when the Winter 
begins, which 1s very ſtormy and wet, and carries 
the Leaves from the Trees, and brings deep Snow, 
with great Froſt ; which is ſoon melted by the Sun 
it 1t be not hid behind the Clouds for ſome Days, 
which is rare; but there ſeldom. falls Snow on 
the Vallics ; tho? it falls in great Quantity on high 
Places, and gathers between the Mountains in 

| Heaps 
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Heaps as high as gr Mountains, .and continues 
there almoſt all the Lear; and when it melts it 
ſwells the Rivers, which run violently to the Sea, 
and overſpread the Land, which makes it very 
fruitful : but tho' it ſhow ſeldom in the Vallies, 
yet it is vehemently cold there, not inferior, to 
that in age | Places of Europe : partly becauſe 
of the great Latitude, and partly from a ſubtle pe- 
netrating Wind that comes from the Mountains; 


which is ſometimes inſupportable, and makes the 


Places near the Sea more temperate. , 8 55 

THE Reader may find from Writers other 
Places different in their Seaſons, tho? in the ſame 
Climate, or near it. For Example; the Air in 
England is not ſo cold as in Holland or Germany: 
ſo that the Cattle are not put into Stables in 
Winter. There is between Tartary and Siberia, 
a Place in the Frigid Zone, or the North part of 
the Temperate, where are excellent Fields, plea- 


| fant Meadows, and ſcarce any Cold or Winter; 


where is built the City Toorn, which is now in- 
creaſed fo as to repel the Infults of the Tartars. 
IN Japan, which extends from thirty one De- 
grees to thirty nine, North Latitude, there is a 
cold, ſnowy, and wet Winter ; when other Places 
in Europe of the ſame Latitude have not ſuch 
ſevere Cold, becauſe Japan is divided by ſeveral 
Streights, and lies in the middle of the Sea. 
IN America, and other Places near it, there 
is great Heat in Summer; for it lies among ma- 
ny little Hills: and the rich go in Summer to 
the Tops of them, and ſtay there for ſome Months; 
but the poorer Sort only go up in the Day-time, 
and come back in the Evening, 


e PR O- 


612 be Relative Part Sx or. VI. 


PROPOSITION XIII. 


To pot how the Seaſons are, and what Day-light 
they have, in the Frigid Zone. | 


THE Cauſes of the Seaſons and Day-light, 
delivered in the beginning of this Chapter, are 
thus in the Frigid Zone. | | 

1. THE Sun's Center doth not riſe above the *' 
Horizon for ſome Days, or Months, according 
to the Sun's Diſtance from the Pole. | Þ 
2. WHEN the Sun is above their Horizon 8 
it ſends it's Rays obliquely to them, while it re- 
volves about the Horizon. 

3. THE Sun does not go far under the Ho- 
rizon, even in Places at, or near, the arctic Pole; 
and tho* it's Center doth not rife, yet it's Limb 
appears for ſome Days before the Center riſeth ; 
for the Sun's Semidiameter ſubtends an Angle of 
fifteen Minutes, For Example; Take a Place 
near the arctic Pole, whoſe Latitude is ſixty ſeven 
Degrees, and elevate the Globe to that Latitude, 
and you will ſee, at the North Part of the Ho- 
rizon, that no Degree of the Ecliptic, from the 
nineteenth of S:gittarius, to the eleventh of Ca- 
pricorn, or the Sun's Center, at thoſe Degrees will 
riſe for twenty three Days, from the thirtieth of 
November to the Twenty firſt of December ; and yet 
a Part of the Sun will be all that time above the 
Horizon. On the tenth of December the Limb 

touches the Horizon; thirtieth of November and 
twenty firſt of December, half of the Sun will be 
above the Horizon, and it's Center in the Hori- 
zon; and when it's Center comes to the fourteenth 
of Capricorn it will be all above the Horizon, 
about the twenty fourth of December; and ſo when 
I in 


dats ett. A «@ . 
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in the ſixteenth of Sagittarius, or about the twen- 
ty ſixth of November. 414 1% 5 
BUI in Latitude ſeventy, or ſeventy five, the 
Difference between the riſing of the Center and 
it's Limb will be ſmall, ſcarcely one Day, or one. 
Day and a half; for the Declination of the 
Sun doth then begin to increaſe and decreaſe ve- 
watt 1 85 . | 
** R OM this ſmall Depreſſion it follows, that 
they muſt have the Twilight before Sun-riſing, . 
and after Sun-ſetting, for ſome Hours ; and tho? 


1 the Sun riſe not for a whole Day, yet they will 


have the Light all or moſt Hours of the Day. 
ITI HERE is another Cauſe why the Sun is ſeen 
before it be elevated above the Horizon; viz. the 
Refraction of the Rays; of which we treated in 
Chap. xix. : it — 
AND not only the Sun appears ſooner, but the 
Twilight comes ſooner into the Air than it would 
do if there were no Refraction. We ſhall give an 
Example hereafter. | 


* 


4 


4. THE Moon when full, or nearly ſo, con- 
tinues many Days above the Horizon, when the. 
Sun continues under it ; and the longer the nearer. 
the Place is to the Pole: yet it is not fo high as 
to afford any Heat. But when the Sun continues 
above the Horizon for a whole Revolution, the 
full Moon is never above it. „ 
5. THEY have almoſt always the ſame fixed 
Stars above the Horizon; but not the ſame Pla- 
nets. Saturn is above it fifteen Years in Places 
near the Pole, and fifteen below it; and Jupiter 
ſix above and fix below it; Mars one Year z Mer 
cury and Venus about half a Year, from whence. 
may ariſe great Difference in the Seaſons there. 
6, THE Land is rocky or ſtony in moſt 
Places; and but in few Places ſulphureous, fat, 
bituminous, or of Clay : in the former Caſe, the 
| % 
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Land is ſomething 1 barren, and in the latter mo- 


derately fertile. 
7. THESE Places are ſurrounded! with Sea, 
We know little of the inland Parts. 


| — SOME Countries in the Frigid Zone have 
ty oy Mountains ; and fome have none at 
all, 


ftretched out into large Plains. 

"2g, HE 1 E frequently blow cold Winds from 
the Pole; the Eaſt Wind is rare, and the Weſt 
more rarely found there. In the cold arctic Circle 

the North Winds rage; but in che antarctic the 


1 55 Winds. 
NT. HE * haye frequent Clouds and Rain, 


Fi R OM hence one may eaſily judge what Sea- 


ſons they have; for in Winter, when the Sun 
doth not File for ſome Days it muſt be dark, cloudy, 
cole, and froſty, that cauſes the Places'to be un- 

habited ; but they are not quite without Light 

then, the Moon being long above the Horizon: 
and there will be ſonie Twilight from the Sun in 
moſt Places, tho* both theſe Cauſes may be hin- 
dered by Snow, Clouds, and Rain; for when 


the grofſer Clouds are not diſſipated by the Sun, 
they continue near the Horizon, and one cannot 


ſee far. There is nothing growing there. What 


ſome ſay of the Land being more fertile, and 


the Air leſs cold nearer the Pole, does not ſeem 
7 ;. for neither in Nova 47 which is 


ut fi c 


thing but nah 890 . ls and cold N 
in t Ty very middle of Summer : nor doth it avail, 


that Sailors have found in Latitude eighty 


two, in Greenland, as they ſuppoſe, * that the 
Graſs was green, and the Cold leſs than i in Nova 


Zembla ; and that no other Beaſts, are found 


there but the ain-Deer, a Species belonging 


to theſe North Countries. Theſe Deer are fo 
I fattened 
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fattened in one Month with the Herbs there that 
their Fleſh taſtes deliciouſly. 

BUT ſeeing there are no more Examples of 
that kind in the Frigid Zone, we muſt not make a ge- 
neral Rule from it; eſpecially ſeeing a Reaſon may 
be given peculiar to that one; the Land being 
bogey and mooriſh ; and the Herbs not ſo much 
Land-herbs as Sea-weeds ; which are fattening; to 


the Deer, there being no other Herbs nor any 
Trees on the Spot. The Land contains a fat 
ſulphureous Subſtance, which being mixed with 


Sea Water or River Water, brings forth ſuch 
fat and oily Herbs; and the like Ground is not 
found in other Places, but rather the quite con- 
trarv, 3 

11 N theſe Places therefore there is little Light, 
but great Snows, Showers, Cold, and Winds 
from the Pole ; which begin when the Sun enters 
Capricorn; tho* in Autumn, when the Sun is 
going from the firſt of Libra to the firſt of Ca- 
Pricorn, they rage almoſt as much: but in Spring 
the cold Weather is more temperate, yet not 
without Snow, Rain, and cold Wind from the 
Pole. The Cold begins to be moderate as the 
Sun goes from the firſt of Aries to the firſt of Can- 
cer; and in that time, or after, the Sun is above the 
Horizon for whole Days; when the Heat begins; 
but *tis not ſo great as to melt all the Snow, much 
leſs the Ice. Wherefore Seamen tell us, there are 
Snows and Ice that have lain in that Country for 
ever. Their Summer is from the Sun's entring the 
firſt of Cancer, to it's coming to the firſt of Libra; 
m the former Part of it, the Sun is alſo whole 


Days above the Horizon, and thereby increaſes the 


Heat a little: ſo that June, July, and Auguſt are 
more mild; and in ſome Places the Heat is conſi- 
derable among the Mountains. But this is often 
hindered by Rains and Clouds, and cold North 

1 Winds, 
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ripen, except in ſome Places near the arctic Circle, 


T HAT the Reader may the better judge of theſe | 


Things, it will not be amiſs to give ſome Account 
of what the Dutch obſerved in the Frigid Zone, when 
failing the Streights of Waygat's and Nova Zembla : 
for Students may therein find ſomething to make 
them better acquainted with the uſe of the Globes. 

FUNE 13, 1594, New Style. About fix Miles 
from Nova Zembla, when the Sun did not ſet, they 
meaſured it's leaſt Altitude at twelve at Night, and 
found their Latitude ſeventy three Degrees twenty 
five Minutes. | relies 

OT HERS obſerved the ſame Day, but in 
Latitude ſeventy ſeven Degrees twenty Minutes, 
a great Quantity of Ice, which ſeemed to cover 
the whole Sea, fo far as they could fee from the 
top Maſt. | * 

ON the twenty firſt of Auguſt they could not paſs 
thro* the Streights of Waygal's for the great Quan- 
tity of Ice that came from the Tartarean Sea, and 
that thro' the whole Summer; ſo that they were 
forced to return without doing any thing. 

IN another Voyage they found, on the fifth o 
Fune, the meridian Altitude in the North one De- 
gree; from which their Latitude was ſeventy four 
Degrees: and the Sea was covered with Ice. 

ON the nineteenth of June they found, from 
the Sun's Height, their Latitude eighty Degrees 
eleven Minutes, about Greenland or Spiizberg, The 
Engliſh ſurveyed the Shores to Latitude eighty two 
Degrees; but found the Sea in the middle of 
Summer ſo bound up with Ice, that it ſeemed to 
be a part of the Land; and there was a thick 
Cloud, or groſs Vapour above the Sea, ſo that they 
could not ſee far, | 

ON the eleventh of Auguſt 1596, in Latitude 
ſeventy ſix, about Nova Zembla, they found Ice 


1 
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that reached to the bottom of the Sea; and on 
the twenty ſeventh Day they found their Ship ſo ſur- 


_ rounded with Ice, that they were forced to Winter 


there, without ſeeing the Sun. | 

ON the twenty ſixth of September, the Cold was 
ſo ſevere that they could ſcarcely endure it: and 
the Snows were conſtant z and the Earth was ſa 
bound up with Froſt that it could. not be dug; 
nor could they thaw it with Fires. 3 

ON the firſt of September the Sun appeared a 


little i in the South Meridian, above the Horizon; 


and the full Moon was elevated in the North, and 
was ſeen going round above the Horizon. 

ON the ſecond of November they ſaw the Sun 
riſe South South-Eaſt ; tho? it did not riſe wholly, 
3 along in the Horizon to South South: 
W | 

ON the third of November they ſaw the Sun vis 
South and by Eaſt ; that is a Part of it, tho? they 
could ſee it all from the Top of the main Maſt, 

ON the fourth of November, tho* the Air was 
alm and clear, yet they could not ſee any of the 
Sun; but the Moon was then ſeen for whole Days, 
being at the Full; and the Cold was moſt vehe- 
ment: and after that, no Fire could warm them, 
and the Snows and Winds were fierce. 

ON the ninth, tenth, and eleventh of December 
the Air was clear ; but ſo cold that our Winter 
was not to be compared with itz and the Stars 
—_ ſo clear that it was pleaſant to ſee them re- 
volve. | 

THE Sun did not riſe all that time; yet they 
had ſome Twilight, in the South eſpecially : for 
there they have moſt Twilight at twelve o Clock; 
which makes their Day in the Winter, 

ON the thirteenth of January the Air was clear; : 
and from nt time they 4 a ſenſible increaſe 
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in the Twilight, and ſome diminution of the Cold, 
and a ſmall Heat at Mid-day. | 
ON the twenty fourth of January the Air was 
alſo clear; and then they firſt ſaw the Limb of the 
Sun in the South; and afterwards the whole Sun 
above. the Horizon, — "DO 
ON the ſecond of May a ſtrong Wind removed 
the Ice from certain Places ; in the Sea, they had 
a ſmall Heat ſome Days, but moſtly cold Winds, 


Snow, and Showers, 


I T is remarkable in theſe Obſervations, that the 
Sun left them the ſecond of November, which 


by Refraction (that makes it appear nineteen 


Days ſooner) ſhould not have been ſo ſoon, It 
ſeems the Difference in the Atmoſphere may cauſe 


ſomething of this ; for the Sun coming to the Ho- 


rizon after three Months abſence, the Air was there 
thicker and groſſer than it was in the former Year ; 
when the Sun had been long under the Horizon, 
Yet I doubt whether the Diverſity of the Air can 
cauſe it to diſappear ſo many Days ſooner; and it 


was otherwiſe obſerved by thoſe in 1634, when 


they wintered at Spiizberg : for the Sun did then 
leave them the ninth of October, and after a long 
abſence appeared again the thirteenth of February 
1634 and theſe two Days are almoſt equidiftant 
from the eleventh of December. And in the laſt of 
the two Obſervations, they might eaſily err a few 
Days; for being in their Bed they did not obſerve 
the Sun riſe on the tenth, eleventh, and twelfth of 


February: or ſome Clouds or Rain might hinder 


their ſeeing it, 
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© H A P. XXVII. 


Of th the Shadows which upright Bodies caſt ** 


enlightned by the Sun; and of the Diviſions of 
the Earth that ariſe therefrom, 


\EEING Bodies in different Places of the 
Earth caſt Shadows which are directed to diffe- 
rent Points; and that other Varieties are obſerved 
therein; Men have admired hereat, as not know- 
ing the Cauſe. And the Inhabitants of the Farth 
are thereby divided into three Sorts z which Divi- 
ſion is alſo applied to the Parts of the Earth's Su- 
perficies they inhabit z whence ſome are called 
Amphiſcii, others Heteroſcii, and the reſt Periſcii; 
which we ſhall explain a little, tho' it belongs not 
directly to Geography. 


SHADOWS take their Denominations from 


the Points they are ſtretched out to, as the Oriental 
| Shadows, or Occidental, from the Sun's being Weſt 


or Eaſt; but we are to conſider thoſe chiefly that 
are in the Plain of the Meridian, from upright 
Bodies, the Sun being in the Meridian : and theſe 


are either North or South. 


THE. Heteroſcii are thoſe that have the Sha- 


dow of upright Bodies tending to the North or 


South, every Day of the Year. 
PERISCI 7 are thoſe that have ſuch Sha- 
dows going round to all Points in one Day. 
AMP HISCIT. 
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AMPHISCTI are thoſe that have ſuch Sha- 
dows tending to the North ſome Days; and in o- 


ther Days to the South, But not to exclude Places 
in the Tropics, for this laſt kind we ſubſtitute. 
the Aſcii, who on a certain Day of the Year have 
no Meridian Shadow; and thele are either 1. An- 


| phiſcii, that have no Meridian Shadow on two 


Days of the Year ; or on ſome Days that Shadow | 


tends to the North, and on other Days to the South: 
or, 2. They are Heteroſcii, who on one Day have no 
Meridian Shadow ; and on the other Days the Sha- 
dow is always ſtretched to North or South. | 


PROPOSITION I. 


The Shadow of upright Bodies tends to a Point oppoſite | i 


to that in which the Sun is. 


THOSE that are ſkilled in Optics and Dial- 
ling tell us, that the Shadow, the dark Body, and 
the luminous Body are all in one Plain ; and the 


end of the dark Body of the Shadow, and the lu- 


minous Body are in one Line; for the erect Body 
and it's Shadow with a Line from their two Ex- 
tremities, conſtitute a Triangle, the three Sides of 
which muſt be in one Plane; and the Body bein 
upright, the Plane thro? it muſt be ſo alſo; an 
thus in a vertical Plane, And becauſe the upright 


Body is between the Sun and the Shadow, theſe 


two muſt be in oppoſite Points, 

THERE are three Parts in the Shadow; 7. 
The dark Part, which is terminated by a Line from 
the upper Part of the Limb. 2. The central 
Shadow, intercepted between the Ray from the 
Center, and that from the upper Limb. And, 3. 
the Penumbra ; between the central Ray, and the 
Ray from the inferior Limb, X - 
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PROPOSITION 1 


hoſe that live under the Tropics. are 8 


, Heteroſcii. 


FOR when the Sun is in the Tropic of Cancer, 


or Capricorn, upright Bodies have no Shadow ; but 
when the Sun goes nearer the Equator, the Sha- 
dow is projected to the North or South, 


PROPOSITION III. 


Thoſe that live in the Torrid Zone are Aſcii- 
2 


FOR take any Point on the Globe, in that 
Zone; and the Sun will be twice in the Year in 


the Zenith of that Place; and ſo there will be no 


Shadow of upright Bodies. But in other Days the 
Shadow is projected either to the North, if the 
Sun be to ne of them ; or to the Sout, if 


that be to the North of them. 


PROPOSITION IV. 
Thoſe in the Temperate Zone are Heteroſcii. 


FOR the Sun all the Year is ſtill more ſouth- 
erly from thoſe in the North Temperate Zone, and 
more northerly from thoſe in the South Temperate 
Zone; whence the Shadow muſt always tend North 
to the one, and South to the other. 


PRO. 
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PROPOSITION v. 
_ © Thoſe in the Frigid Zone are Periſcii, 
F O R the Sun doth not ſet to them for his 
Days, but revolves above the Horizon; fo that 
the Shadow undt our round with it, 


PROPOSITION VI. 


A Place being given in the Torrid Zone, to find when 
the Inhabitants there will be Aſcii. 


FIN D when the Sun will be vertical to that 
Place, and there will be two Days when they will 
have no Shadow; as in Prop, iii. 


PROPOSITION VII. 


The Day of the Near being given, to find thoſe Place | 
where the People are Aſcii, or without Shadows. 


FI N D the Places that the Sun is vertical to 
that Day, by Chap. xxiv. Prop. ix. and thoſe are 
the Places. 


PROPOSITION vm. 


A Place being given in the F righs Zone, to find when 
the People there are Periſcii. 


FIND when the Sun will not ſet to them, by 
Prop. x. Chap. xxiv. and thoſe are the Days. 
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PROPOSITION IX. 


| The Day being given, to find where the People in 


the Frigid Zone will be Periſcii; and that the 
ir Do. of rp 


FIND. the Places where the Sun begins not 


to ſet ; and you have the People there. 


PRO POSITION X. 


Thoſe under the Equator have the Shadow one half of 
the Year to the North of them, and on the other 
half to the South of them : and on the two Days 
the Equinox they are Aſcii, or without Shadow, 


T HIS needs no Explanation, 
PROPOSITION XI. 
To place an horizontal Plane ſo as an upright Style 
on it have no Shadow ſome Days; and on other 


Days project one either to the North or South, 
as it is with thoſe in any given Place of the Tor- 


— 


rid Zone. 


S UBSTRA CT the Latitude of that Place, 
from the Latitude of your Place (but add if of 
different kinds), and what Degrees remain, make 
your upright Style bend ſo many ſouthward from 
the Perpendicular ; and the Plane to which the 
Style 1s perpendicular, bending along with it, will 
be the Plane on which Shadows will be projected 


as on the horizontal Plane in that Place of the 


Frigid Zone, 
PROPO- 
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PROPOSITION XII. 


In Places under the Equator the Shadow of « an upright 
we Sy le is in one right fine, all the eguinoctial Days, 


on the Weſt Side of "the Style in the Forenoon, 
on the Eaſt Side in the 1 but on other 


| Dos the Shadow turns in 4 Semicircle. 


I'N Places in the Torrid Zone, while the Sun is 


between the Tropic and the Parallel in which the 


Place lies, the Shadow deſcribes leſs than a Semi- 
circle; and in Places in the Temperate Zone, while 
the Sun is in the South Part of the Ecliptic, the 
Shadow deſcribes alſo a leſs Space than a Se- 


micircle; but in the North Part a greater Space, 


and in the Equinoxes the Shadow is carried thro” 
a Semicircle, excepting in the Equator, and at 
the Pole. 


THESE may all appear by inſpection on the 
Globe; or by deſcribing a Figure. 


PROPOSITION XIII. 


In Places in the Torrid Zone, while the Sun is be- 
teen the Parallel of the Place and the Tropic neareſt 
to it, the Shadow then goes back twice, repeating 
the Direfions to the ſame Points, once in the Fore- 


noon, and once in the Afternoon : and the Sun vill 
then ſeem to go back, 


ELEVATE the Globe to a Latitude leſs than 
thirty three Degrees thirty Minutes ; and deſcribe 


the Parallel of that Latitude. I ſay while the Sun is 
between that and the Tropic, the Sun and the Sha- 
dow will ſeem to go twice back; and to repeat 
the ſame Directions. Apply the Quadrant of Al- 
titude to the Zenith, and turn it about till it touch 


the 
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the Parallel, in which the Sun is drawn on the 
Globe; and bring the Point of Contact to the 
Eaſt of the Horizon. From the Sun in that Point 
draw a Line to the Zenith of the Place, and 
it will cut the Line of the Sun's Courſe in a Point 
higher above the Horizon, where the Sun will di- 
rect the Shadow the ſame way as when it was riſing; 
having had other Directions repeated between theſe 
two. And the ſame will be on the Weſt Side 


of the Sun's Courſe, where it will ſet in the ſame 


Point it was in a few Hours before. N 

T HIS will appear alſo in Fig. 32. Suppoſe a 
Place in the Torrid Zone, as L, in which there 
is a Style erected; and let AMF be the Tropic, 
or the Sun's Parallel ; and let the Sun be riſing 
in A: then the Shadow of the Style is projected 
in the Line La; and when the Sun comes to C 
the Shadow will be in the Line Lc, and when it 
comes to G it will be again in the Line L a, and 
when it comes to the Meridian in M the Shadow 
is directed South in the Line L m, and when it is 


in E, and ſets in F, it will again have the ſame 
Direction. 


— 1 


COROLLARY. 


*TIS no Miracle that Shadows go back on 
Dials, except they go back on a ſudden ; or if they 
Point back to the ſame Hour-Lines, if the Style 
be not perpendicular, but parallel to the Poles : 
and tho? it be perpendicular, yet the Line of Sha- 
dows doth not ſhow the Hour, except the Plane 
of the Dial be in the equatorial Plane. 
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PROPOSITION XIV, 


A Plane being given in the Torrid Zone, and one 
of thoſe Days in which the Sun and Shadow ſeem 
to go back; to find the Point in which the Sun 
then is, and the Hour when it will be. 


ELEVATE the Globe for the Latitude, 
and mark the Sun's Place in the Ecliptic, and draw 
with Chalk it's Parallel that Day; and applying 
the Quadrant to the Zenith, turn it about *till 


it touch the Parallel, and it will be on that Point. 


AND to find the Hour, obſerve the Point 
of Contact, bring the Index to 12 on the 
horary Circle, and bring the Point to the Meri- 
dian, and the Index will ſhow how many Hours 
the going back begins before or after Noon. 


PROPOSITION Xv. 


The Lengths of the Shadows decreaſe as the Sun riſes 
above the Horizon ;, and vice vers, increaſe as the 
Sun goes from Eaſt to the South; and again de- 
creaſe as it goes from South to Welt. 


FOR the Sun, the higher it 1s, comes nearer 
to the Zenith of the horizontal Plane; and 
therefore the Ray that terminates the Shadow comes 
nearer the Style of the Dial; and the Shadow 
thus becomes ſhorter: and the Sun being at 


the greateſt Height on the Meridian, the Shadow 


muſt be ſhorteſt ; and in the Horizon it hath no 
Altitude ; and therefore the Shadow is infinite, 


2 
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PROPOSITION XVI. | 


Having the Altitude of the Style and Length of the 
Shadww, to find the Sun's Altitude; and from thence 
the Hour; if the Latitude and Day of the Month 
be known, | | 


THE Length of the Style, the Shadow, and 
the Ray that terminates the Shadow, make a right 
angled Triangle; and according to Prop. xv. Chap, 
ii, make this Proportion: As the Length of the 
Shadow is to the Length of the Style, So is the 
Radius to the Tangent of the Angle of the Sun's 
Altitude. Then find the Hour by Prop. iii. 
Chap. xxix. be. 


PROPOSITION XVII. 


Having the Semidiameter of the Sun and Earth, to find 
the Length of the Shadow which the whole Earth 
caſts in the Heavens, | 


THE Shadow of the Earth is conical, as they 
that are ſkilled in Optics demonſtrate ; and may 
be eaſily ſhewn by a Figure. Therefore we are 
to find the top of the Cone, (which comes on 
the Moon when eclipſed) how far it is from the 
Center of the Earth; thus: As the Difference of 
the Semidiameter of the Sun and Earth, is to the 
Sun's Diſtance from us; So is the Semidiameter 
of the Earth, to the Length of the Earth's Shadow, 
or of the: Axis of the conical Shadow, 
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PROPOSITION XVIII. 


Having the Diſtance of the Moon from the Earth, 
and the Length of the Earth's Shadow ; to find 
how much of the Moon will be dark when ſhe is 
eclipſed, in the Ecliptic it ſelf. 


B Y the Rule of Three; As the Length of the 


Shadow is to it's Exceſs above the Moon's Di- 
ſtance ; So is the Semidiameter of the Earth, to 
the Semidiameter of the conical Shadow, where 
the Moon enters it. 


THEN, As the Diſtance of the Moon is to 


this Semidiameter of the Shadow ; So is the Ra- 
dius of the Tangent of the Angle, at the Eye ſub- 
tended by that Semidiameter : which being doubled, 
gives the Angle oppoſite to that Diameter of the 
Shadow ; with which compare the Angle oppolite 


to the apparent Semidiameter of the Moon at the 


Eclipſe ; and from thence may be known how much 
is dark: which if you deſire in Digits (as Aſtro- 
nomers uſe to expreſs the Quantity of the Eclipſe, 
and the apparent Semidiameter of the Moon which 


' ſeems to be about twelve Inches, or Digits, in 


Breadth) ſay, As the Diameter of the Moon is to 


twelve Digits; ſo is the apparent Semidiameter 


of the Shadow to the Digits darkened, 
PROPOSITION XIX. 


The further a Place is any Day from the Equator, 
or from the Parallel in which the Sun 1s, the 
larger the Shadow is at twelve, and other Hours, 


B E CA US E the Sun is further from the Zenith 


of thoſe Places; therefore the Ray that . 
| 5 | . 
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the Shadow, is farther from the Style; and ſo the 
Shadow longer. ene een e @ 

PROPOSITION XX. 


*.F 
0 


Tf there be placed a Style above any Plane, ſo as to 
look the ſame Way as the Axis of the World 
dotb, or be parallel to it; the Shadow of it will 

fall on that Line of the Plane which is cut by ths 
meridian Circle in which the Sun then is, 


| FOR the Shadow of the Axis, or Style, falls in 

| the Plane of the Meridian Circle: becauſe the Sun, 
the Style, and Shadow, are all in one Plane, as was 
ſaid in Prop. i. but as the Shadow falls alſo on the 
Plane that it is raiſed on, it muſt fall in the Line of 
common Section of the Plane and meridian Circle. 


PROPOSITION XXI. 
To deſcribe an Equinoctial Dial. 


LET the Plane either of Wood, Braſs, or o- 
ther Matter, be raiſed above the horizontal Plane, 
according to the Complement of the Latitude of 
the Place. Oe” 1 
BU it is better firſt to draw the Hour- Lines 
on the Plane thus: Deſcribe a Circle, which di- 
vide into twenty four Parts, and draw Lines from 
the Center to each Part; any one of theſe Lines 
may be taken for 12 of the Day; but if the La- 
titude of the Place be ſmall, there is no need to 
draw the Hours for Night, when the Sun is under 
the Horizon: upon the Center erect a perpendicular 
Style; this Dial being raiſed, ſo that the Plane of 
it ſhall be in the Equator, the Sun ſhines the one 
half of the Lear above, and the other, in Win- 
e en Aer; 
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ter, below; and therefore the Hour-Lines muſt 
be on both Sides, 

FOR the fixing of it you muſt find the Hour of 
the Day, and cauſe the Shadow to come on that 
Hour ; or elſe you mult find a Meridian Line, 
which the Style is to be raiſed above. 

ON this Dial may be drawn ſeveral concentric 
Circles, which will ſhew the Sun's Place and De- 
clination : Thus, divide the Style in 100 Parts, 
which being the Radius of a Circle, take the Com- 
plement of the Declination, 5 Degr. 10 Degr. 15 


Degr. &c. and with the Tangent of theſe Degrees 


deſcribe concentric Circles; and when the end of 
the Shadow of the Style comes into one of them, 
it ſhows the Declination and the Sun's Place, which 


may be marked on the Circles. 


PROPOSITION XXII. 
To deſcribe a Dial on an horizontal Plane. 


BY the Globe. Elevate the Globe to the Lati- 
tude of the Place, and bring ſome remarkable 
Meridian under the Braſs Meridian, and the In- 
dex to 12 ; then turn the Globe till the Index point 
to 1 or 11, and obſerve how many Degrees on 
the Horizon the point in which the Meridian cuts 
the Horizon is from the North; and ſo many 


Degrees muſt the 11th Hour, or the Hour of one, 


make with the Meridian: then, the ſame way, 
make the Index, by turning the Globe, to point 
to 2 or 10, and you'll have the Degrees for thoſe 
Hours, on the wooden Horizon, between the Point 


where the Meridian cuts che Horizon and the 


North. 


| THE N ſet the Style Hoi the Center of the 


Dial above the meridian Hour of 12, and elevate 


it according to the Latitude of the Place; or 0 
ther 
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ther make a right angled Triangle, whoſe. acute 
Angle at the Baſe ſhall be equal to the Latitude; 
which being firſt made of Paper may be afterwards 
of Braſs or Iron, and fet upright in the meridian 
Line. This may be better done without the Globe; 
which will be eaſier apprehended by ſeeing it done, 


than many Words. 
PROPOSITION XXIII. 


7 7 aſcribe a vertical Dial, whoſe Plane ſhall be due 
 Eaft or Weſt, 


TH E Plane of the Dial being thus in the Me- 
ridian, draw a Line, elevated according to the La- 
titude, which will be the Line of 12, to thoſe 
go Degr. Eaſt or Weſt from you, as your Plane 
is directed; but it will be the ſixth Hour io you: 
then cut that Line by another in the middle at 
right Angles, and on it ſet the Tangent Degrees 
found by the Globe, from the firſt Line both ways, 
and draw thro* theſe Points Hour-Lines parallel 
to the firſt Line, and the Style being parallel muſt 
be as broad as three Hours is diſtant from the firſt 
Line. Note, if the Vertical be due South or North, 
you make the Dial on it as in Prop. xxii. only 
the Style muſt be raiſed according to the Comple- 
ment of the Latitude, 


PROPOSITION XXIV. 


To find by our Dial the Hour at another Place, 
"tho? ever ſo remote from us. 


I T muſt be conſidered, whether the other Place 
be to the Eaſt or Weſt ; if to the Eaſt, they have 
12 before us, if to the Weſt after us. Find by 
the Globe the difference of Longitude between the 

Dn. H 4 two 
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two Places, which turn to Time, allowing 15 Degr. 
for an Hour; and add or ſubtract that Time from 


the Hour with us, as the Place is Eaſt or Weſt: 
their Hour-Lines may be alſo drawn on our 


horizontal Dial, as in Prop. xxii. 
P RO POSITION XXV. 


To elevate a Plane above our. Horizon, and to draw 
4 Dial on it, in which the Shadow will ſeem io 


go back, as in Places of the Torrid Zone. 


WE ſhall chuſe here the Elevation of 10 Degr. 
above the Horizon of the Place in the Torrid Zone; 
then in our Latitude, 52, the Plane muſt be raiſed 
42, and the Pole will be 10 Degr. above it; then 
make a Dial on that Plane for the Latitude 10, 
by Prop. xxii, and put out the ends of the Hour- 
Lines next the Center, and erect an upright Style, 
a little from the Center, on the meridian Line, fo 


high as it would reach to the back of a Style that 


looks to the Pole, and the end of the Shadow of 
the ere& Style will ſhow the Hour, and ſeem to 


go back on ſome Days, as we faid above. All 


other kinds of Dials may be made by the Globe; 
but becauſe this belongs to Cann, we ſhall not 
treat further of it. | 


aa 
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c H A-P. XXVIIL 


x 0 comparing the Celeſtial babes 4 in di . 
4 ferent Places of the Earth. 


F ROM the Conſideration of the Agreement and 
Diſagreement of the celeſtial Appearances in 
different Places, there ariſe different Denominations 
of the Inhabitants, tho' they are not of different 
Sorts; ſome being Antæci, others Periæci, and 
others Antipodes. | 
ANTOECT are thoſe that live in the ſame Se- 
micircle of the Meridian ; but on different Sides of 
the Equator, and at equal Diſtances from it. | 
PE RIOECI are in the fame Parallel, but in 
different Semicircles of the Meridian: ſometimes 
all the People in one Parallel are called Periæci; but 
we ſhall not take it ſo, to avoid Confuſion, = 
ANTIPODES are thoſe that are diametrically 
oppolite to one another. 
NOTE, theſe three Names do for the moſt part 
ſignify the People i in both Places, as we explained 
them; tho* ſometimes they denote only thoſe of 


one Place, as when we ſay ſuch People are antæci 
or antipodes to others. 


P RO- 
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PROPOSITION I. 


Thoſe that live in the ſame Semicircle of the ſam 


Meridian, have all the ſame Hours at the ſam: 


Time. 


FOR when the Sun comes into that Meridian, 


is twelve at Noon, in all the Places in that Me. 


ridian; and therefore they muſt have all other 
Hours at the ſame Time ; ſeeing the Sun's going 


from their Meridian to another Meridian fifteen De- 


grees from it makes an Hour ; which is the twenty 


fourth Part of the Revolution to them both. 


PROPOSITION II. 
They that live on different Sides of the Equator, have 


different Seaſons of Summer, Winter, Spring, and 


Autumn, at the ſame time. 


FOR the Summer begins in a Place according 
to the Sun's Courſe, when the Sun 1s neareſt to it's 
Zenith : and the Winter begins when the Sun is fur- 
theſt from it: and becauſe the Sun goes from the 


North Hemiſphere to the South: contrariwiſe, as it 


leaves the one, it comes nearer to the other ; and 
therefore tis Summer in one Place, the ſame Time 


that *tis Winter in the other. The Changes in the 


Seaſons in the Torrid Zone have ſomething peculiar 
to them, as in Chap. xxvi. | 


r ** 
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PROPOSITION. UI. 5 


1 that are in the North Hemiſphere have, 4 
look to the Equator, the Kaft on the right f 
and the Weft on the left, the South before them, and 

\ the North behind them; but they that are in ibe 

- ſouthern Hemiſphere, bave the Stars riſing on their 
right Hand, and ſetting on the left, as they turn thetr. 

Face to the Equator. 


THEY that live on the Equator have the Eaſt 
on their right Hand, and the Weſt on the left 
while they look to the North, but contrariwiſe if 
they look to the South. 

THE Y that are in the North Hemiſphere when 
they look to the Equator, the Sun will ſeem to riſe 
and ſet behind them, while tis in the northern Signs; 
but when in the ſouthern Signs, it will appear to 
riſe and ſet before them: and the contrary will haps 
pen if they turn their Faces to the Poles. 


SAILORS, and others who underſtand not 


| theſe things, wonder at them; when they come 


to the South Hemliphere* but they 9 plain 
from the Globe. Kees 5 


PROPOSITION Iv. 
The Celeſtial Appearance to the And are theſe. 


1. THEY have Mid-day and Mid-night, and 
all the Hours at the ſame Time; as in Prop, 1. of 
this Chapter. 

2. THEY have contrary Seaſons at the ſame 
Time; when *tis Summer with the one, *tis Winter 
with the other; and ſo as to Spring and Autumn. 


3. FHE 
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3. THE Days of the one are equal to the Nights 
of the other; and the Nights of the one to the Days 


of the other. 


4. WHEN the Days of the one increaſe to the 
weatt, the Days of the other Place decreaſe to the 
ſhorteſt; for the Days that are oppoſite to one a- 
nother in the Calendar, they have them equal ; that 
is, the twentieth of April in the one, to the twen- 
tieth of October in the other. 

5. ON the equinoctial Days the Sun riſes and 
ſets at the ſame Time, but on other Days ſooner to 
one than the other; and theſe two Days the Sun 
hath the fame Altitude in both Places : but each 
Hour in the Day on other Days, the Altitude 
differs. 

6. WHEN they look towards one another, the 
Sun and Stars ſeem to riſe and ſet on different 
Hands. 

7. WHE N the Sun riſen and ſets before the 
Face of the one, it dotli ſo behind the other ; and 
contrariwiſe. 

. THE have different Poles elevated e- 
qually. 


never ſcen by the other; and contrariwiſe. Theſe 
are all plain on the Globe. 


PROPOSITION v. 


The Inhabitants of the Equator have no Antœci, and 
their Periceci are the ſame with their Antipodes. 


THIS is plain from the Definitions we gave of 
them, 


PRO: 
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9. THE Stars that never ſet to the one, are 


A wm. + 


Cnare. 28. of Univerſal Geography. 637 
PROPOSITION II. 


A Place being given on the Globe, to find who are the 
Antceci, Periceci, and Antipodes to the Inhabi- 
tants there. | 


FIND the Latitude of the Place by bringing it 
to the Braſs Meridian; and their Antæci will be 
in the ſame Latitude, on the other Side of the E- 


quator. 


BRING the Index of che lower Eitele to 18. 


and mark the Point in the Meridian above the Place 
given; and alſo mark the Point above the Aniæci of 
that Place: then turn the Globe till the Index point 


to the other twelfth Hour, and you will have the 
Periæci under the firſt marked Point of the Meri- 
dian, and the Antipodes under the other. 


PROPOSITION VII. 


They that live in the ſame Parallel, have all the Days 
and Nights of the Year equal; and each Star con- 
tinues the ſame Time above their Horizon : and the 
ſame Stars never riſe to them, and the ſame never 
ſet. The Sun and Stars all riſe and ſet on the ſame 
Point, and each Star is at the ſame Hour equally 
under or above the Horizon: they have the ſame 
Pole equally elevated, and the Stars riſe and ſet on 
the ſame Side to both, when they turn their Face to 
the Pole or the Equator, and have the ſame Seaſons 
at the ſame Times, excepting ſome Things peculiar in 
ſome Places, | 


THESE Things are manifeſt from the Conſt- 
deration of the Stars, and the Situation of the Places 
on the Globe, If you elevate it to the Latitude of 
one Parallel, the wooden Horizon will be the Ho- 

rizon 
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rizon of all the Places in that Parallel; which will 


make the Propoſition plain. 
PROPOSITION VIII. 
We 2 eleftial Appearances of the Periceci are theſe, 


1. ALL thoſe Particulars agree to them which 


we mentioned in the preceding Propoſition of the 


Inhabitants of the ſame Parallel. 

2. THEY have Hours, which tho' nominally 
the ſame, yet are really contrary 3 for when *tis 
twelve at Day with one, *tis twelve at Night with 
the other; and 'tis two after Mid-night with 
the one, when *tis too after Mid-day with the 
other, Sc. 

3. ON the Equinoctial Days the Sun ſets to one, 
while *tis riſing to the other; and ſo Night-time to 
the one, is Day-time to the other; but in the Half 
of the Year, when the Sun goes thro* the Semi- 
circle of the Ecliptic next to them, that is, in 
Spring and Summer, it riſes firſt to the one, be- 


fore it riſes to the other; and therefore they have 


Day, or the Sun-ſhine, for an Hour, or part of an 


Hour, at the ſame Time; i. 6. while *tis ſetting 


in the Weſt to the one, tis rifing in the Eaſt to 
the other ; but when the Sun is in the other Half 
of the Eclipric, i. e. in Autumn and Winter, it 
ſets to the one before it riſes to the other: And 
ſo they have no Day but a Part of Night common 
to both, and the Sun for ſome Time under their 
om yet ſo as to begin N ight with the « one, 
and end it with the other. 

4. THE Y may both, the ſame Way, ſee thoſe 


Stars that decline from the Equator to the Pole, 
elevated to them at the ſame time for ſome Hours, 


or Parts of an Hour, 7. e. before the ſet to one, 
they riſe to the other, and contrariwiſe: and that 


the 
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the longer, the further the Star be from the Equa · 
tor; but thoſe Stars that decline from the Equator 

to the Pole under the Horizon, they never ſee, at 
the ſame Time; for they ſet to the one, before they 
riſe to the other: and therefore for ſome Hours, or 
Parts of an Hour, they are ſeen by neither of them 
and the longer Time, the nearer the Star is to the 
Pole. Thoſe that are always ſeen by the Antec, 
are always hid to the Perizd, | 8 
5. THAT Part of the Earth which one of the 
Periæci hath on the Weſt, the other hath on the 


PROPOSITION IX. 


be Celeſtial Appearances compared together, with 
| regard to the Antipodes, are theſe, 


1. THE Sun and Stars riſe to the one, when 
they ſet to the other, all the Year round ; for they 


have the ſame Horizon. 


2. THE Day of the one, is the Night of the 
other. 

3. THE oppoſite Days in the Year are equal, 
and alſo the Nights; ſo that when the one hath the 
longeſt, the other hath the ſhorteſt. 

4. THEY have contrary Seaſons at the ſame 
Time; and the ſame at different Times. 
5. THEY have different Poles, equally eleva- 

ted; they are equally: diſtant from the Equator, 
but have it on different Points; they are in the 
ſame Meridian, but different Semicircles of it. 

6. THEY have Hours nominally the ſame, 
tho? really contrary. ; *tis Mid- day to one, when 
Mid-night to the other. 

7. THOSE Stars that are always above the 

Horizon of the one, are always under the Horizon 
ol the other; and they that are long above the Ho- 
1 rizon 
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rizon of the one, are a ſhort Time above with the 
8. THE Sun and Stars ſeem to riſe on the right 
Hand to the one, and on the left to the other, 
when they both look to the Horizon; and if the 
one have the Sun before or behind, for half an Year 
or more, the other hath it as long. 


PROPOSITION X. 


The Periceci of one Place, are the Antipodes of their 
Antceci. 


AND thus the Antipodes of one Place are Perizci 
to the Antæci of that Place. This needs no Proof, 


PROPOSITION XI. 


A Place being given on the Globe, to find where the 
People have Mid-day, and all the Hours at the ſame 
Time; and to find where the Hours are contrary to 


the Hours in that Place, 


BRING the Place to the Braſs Meridian, and 


all Places under it count the ſame Hours; then 


bring the Index to 12, and turn the Globe till 


1t come to the oppoſite 12, and the Place un- 


der the Braſs Meridian will ſhew where they count 


contrary Hours to thoſe of the given Place. 


PROPOSITION XI. 


A Place on the Globe being given, to find the Places 


where all the Days of the Year are equal to the Nights 
BRING 
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BRING the given Place to the Meridian, and 
find the Parallel of the Antæci; then will all the 
Places in the Parallel anſwer the Queſtion, ED 
BUT if the Place be ſought, in which the Days 


are equal to the Nights of a given Place, and all 


the Hours the ſame ; then the Place of the Anieci 

is the Anſwer, "Wa N 

AND ifall the Hours muſt be contrary, then 
the Place of the Antipodes is the Anſwer, = 


PROPOSITION XII, 


Having a place on the Globe, and the Day of the Tear 
to find the Hours when the Inhabitants of that place, 
and their Antceci, can ſee the Sun at once; and the 
Hours, or Parts of an Hour, that the one will ſee 
the Sun ſooner than the other, 


FIND by Prop. iv. Chap. xxv. the Length of 
the Day there at that Time, what that Length wants 
of twenty four Hours, are the Hours in a Day with 
the Antæci; for ſo many Hours they have the Sun 
above the Horizon at once, as their Day is long : 
if the Place be in the Equinoctial, they have each 
twelve Hours Day; if not, the one of the Antæci has 
more than the other : or thus, if the Length of the 
Day in the Place given be leſs than twelve Hours, 
then the Antæci will ſee the Sun for that Time and 
more, both before and after that Time ; but if the 
Length of the Day be more than twelve Hours 
there, then you mult take the Hours at Night, and 
ſo many the Antæci will ſee the Sun at once: and 
theſe Hours are near the Meridian in both Places, 
the Half before, and the other Half after, for 
have the Sun in their Meridian at once. | 
TH E difference of Days, or between the Nights 
and Days, inthe fame Place being halved, ſhows the 
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Hours that the Sun riſeth en or ſets later n 
in the ber Place. 


8 PROPOSITION XIV. 


Hovin a phage on the Globe, and the Day of the Year, 
to find the Time that the Inhabitants, — their Pe- 

ricci, will ſee the Sun at aue; and bow long the 
cannot ſee it together, 


FIND the Length of the Day and Night at 
that Time in that Place; then the half of their Dif- 
ference is the Time that the Sun riſes ſooner to the 
one, than it doth to the other; and ſets to the 
dne, e it n to the other. 
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CHAP. XXIX, 


Of comparing the Times in one Place with th 


of another, 
"PROPOSITION I. 


| Having the Hour in one given Place, to find the Hour 


of another Place given, 


HE Place for which the Hour is given being 

brought to the Braſs Meridian, and the In- 
F... to 12, . turn the Globe till the other Place 
come under the Braſs Meridian ; and the Index will 
point to the Hour in the other Place, 


DP ROPOTTEION II. 


Having the Hour in any place given, to ſhow all the 
places on the Globe, in which *tis then Mid-day or 
Mid-night, or any Hour you pleaſe. The Problem 
ſhould be propoſed and ſolved of the Earth itſelf, it 
being a Property of the Earth, if we were to pro- 
ceed ſcientifically ; and this we underſtand of many of 
the following Problems, © 


BRIN G the Place to the Meridian, and the In- 
dex to the Hour of the Place ; then turn the Globe 
till the Index points to 12, and you ſee under 
the upper Part of the Braſs Semicircle, all the 
Places where 'tis Mid-day, and in the lower Part 

12 where 
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where tis Mid-night : and for any other Hour turn 


the Globe till the Index point to it, and you have 


the Places where *tis ſuch an Hour under the Braſs 
Meridian, | 


PROPOSITION II. 


9 the Allitude of the Sun, the Day of the Year, 
1 


be Latitude 4 the place, to find the Hour for 
that Altitude. 


ELEVATE the Pole for that Latitude, and 
find the Sun's Place in the Ecliptic, and bring it 
to the Meridian; then fixing the Quadrant of Al- 
titude at the Zenith, and the Index at 12, move 
the Globe and the Quadrant till the Sun's Place 
come under the Degree of Altitude marked on the 
Quadrant; and the Index will point to the Hour, 


PROPOSITION IV: 


Having the Point the Sun is in at any Hour of a given 
Day, and the Latitude of the place, to find the Hour, 


WORK as in the preceding Propoſition, and 
bring the Quadrant to the Point, and the Sun's 
Place under the Quadrant, and the Index will ſhow 


the Hour. What Point the Sun is in, is known 
by the Mariner's Compaſs, 


PROPOSITION V. 


To know by the Globe, (when the Sun ſhines) the Hour 
in a place whoſe Latitude is given. 


ELEVATE the Globe for the Latitude, and 


make it's Axis point to the North ; then fix a 
Needle Waal in the S s Place under the 
Meridian, 
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Meridian, the Hand being at 12; turn the Globe 
till the Needle be under the Sun, and makes no 
Shadow on the Globe; and the Index will ſnow 
the Hour. 2 


PROPOSITION VI. 


Having the Hour, as we reckon it, to know the Hour 
from Sun-riſing, i. e. the Babyloniſh Hour, or the 
Hour at Norimberg. is 


THE Babylonians of old, and the People of 
Norimberg now, count twenty four Hours, from 
Sun-riſing to Sun-riſing the next Day. Elevate 
the Pole for the Latitude, and bring the Sun's 
Place to the Meridian, and the Index to 123 
turn the Globe till the Index point to the Hour 
given, then the Globe being fixed, bring the Index 
back to it, then turn it from Welt to Eaſt till it 
come to the Horizon, and count the Hours from 
it to the Index Eaſtward ; aud theſe are the Hours 


| ſought, 


PROPOSITION VII. 


"Again, having the Babyloniſh Hour, to find the Hour 


by our Reckoning, i. e. from twelve at Day, or 
Night. 


ELEVATE the Pole for the Latitude, and 
bring the Sun's Place to the Horizon on the Eaſt, 
and the Index to it, and turn the Globe till the 
Index points to the Hour from Sun-riſing ; then 
bring the Index back to 12, and turn the Globe 
till you bring the Sun's Place under the Meridian, 
and you'll ſee how many Hours tis paſt 12 or be- 
fore 12, by your reckoning, 2 
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PROPOSITION VIII. 


Having the Hour, as we reckon it, to find how many 
Hours are paft ſince the Sun ſet laßt; that is, the 
Italian Hour, SET. 


THEY now ein many places of Italy, as of 
old in Greece, begin their Day at Sun-ſet z which 
laſts till the next Sun- ſetting. P's Oh 

T O find their Hour; elevate the Globe for the 
Latitude, and bring the Sun's Place to the Meri- 
dian, and the Index to 12; turn-the Globe till it 
point to the Hour given, then bring the Hand to 
12, and turn the Globe to the Eaſt till the Sun's 
Place come to the Horizon, and count the Hours 
from 12 to the Index. 


PROPOSITION IX. 


Having the Italian Hour from Sun-ſetting, to find the 
Hour, as we reckon it, from Mid-day or Mid- 
night, © | | 


ELEVATE the Globe for the Latitude, and 
bring the Sun's Place to the Meridian, and the In- 


dex to 12 turn the Globe Weſtward till the In- 


dex point to the Hour given, then the Globe be- 
ing fixed, bring back the Index to 12, then turn 
the Globe till the' Sun's Place come under the Me- 
ridian, and count the Hours from 12 to the Index 
Eaſtward; and you have the Hours from Mid- 
day or Night, according to our reckoning, | 


PROPOSITION X. 


Having the Hour, as we reckon it, in a given Day, 10 
find the Jewiſh Hour, as they and others * 
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IT appears from the Diſcourſe of Chri#, about 


the hiring of Labourers to the Vineyard, chat the 


Jeus, and other Nations before Aſtrononiy was cul- 
tivated, divided the Day, from Sun · riſing to Sun- ſet- 
ting, into twelve Hours, and the Night into as many, 
which are called Planetary Hours for another Rea- 
ſon; but they are rather to be called | 

Hours: for ſeeing neither Days nor Nights are 
equal, but increaſe the one half of the Year, and 


| decreaſe the other, except under the Equator ; the 


Hours muſt be ſometimes longer, and ſometimes 


ſhorter ; tho? near the Equator there is no great 


Alteration, as we ſhewed Chap. xxv. and therefore 


they that are far from the Equator, as the Euro- 
| peans, never uſed that Way, but only they in 171 


Torrid Zone, or not far from it. 
THE Problem then may be propoſed more 


clearly thus: Having the equal Hour in any Day, to 


find the unequal Hour, which is the twelfth — of the 
Time the Sun is above the Horizon ; but the equal 
Hour is the twenty fourth part of the Time the 


Sun takes in going from the Meridian till it returns 


to it; which is the Aſtronomical Day. 
T O ſolve the Problem: Elevate the Globe for 


the Latitude, bring the Sun's Place to the Eaſt 


Horizon, and the Index to 12, and turn the Globe 
*till the Sun's Place come to the Weſt: Thus you 


find the Length of that Day. Then find the Hour 


from Sun- riſing or Sun-ſetting, if the Hour given 


be after Sun-ſetting, by Prop. vi. and viii. and ſay, 
as the Length of the Day (or Night) in Hours is 


to twelve Hours; ſo are the Hours from Eaft (or 


Weſt) to the Jewiſh Hour, 
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PROPOSITION XI. 


Having the ewiſh Hour in a given Day, to find the 
Hour — us; or to reduce the unequ al Four to the 
equal, | | 


DO as in the laſt Propoſition, and find the 
equal Hours in the Day; and when the Sun riſeth; 
then ſay, as twelve is tothe Jewiſb Hour given, ſo is 
HY the Length of the Day to a fourth Number; which 
Kd add to the Hour of Sun- riſing, and you'll have the 
44 Hour from Mid-night if the Number of theſe Hours 


| be above twelve; reject twelve, and you have the 
Hour from Mid-day. | 
| id THE Jeuiſb Hours, mentioned in Chrif's Dif. 
i il courſe, cannot be accurately reduced to our Hours, 
| the Day of the Year not being added; therefore that 
third Hour may be our ninth, tenth, or eighth, 
and the eleventh Hour may be our fifth, ſixth, or 
ſeventh, according as the Day was in Summer, 
Winter, or in the Equinox; but the heat of the 
Day being mentioned, *tis likely it was about the 
Summer Solſtice, 


' PROPOSITION XI. 


They who ſail to the Eaſt, till they come back io the |! 
place they left, have ſeen the Sun riſe, paſs the |? 
Meridian, and ſet once more than the People they 
firſt left; and thus are one Day before them; |? 
tbe firſt of January is the ſecond to them, and our |" 
Saturday they count Sunday; and if they ſail round |? 
twice or thrice, they will count two or three Days 
more. ü SR 
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Aud they who ſail to the Weſt, round the Globe, count 


one Day leſs, fo that *tis the thirty firſt of Decem- 
ber with them, when it is the firſt of January with 
| others; and our Sunday, they count Saturday; and 


they loſe as many Days as they ſail Times round 
that way, 


THIS was formerly a great Wonder to Sea- 
men and others: after they had failed Weſt and 


came to the Oriental Iſlands, and found they differed 


from other Europeans there by a Day, they accu- 


ſed one another of Negligence or Sleepineſs ; but 


the frequency of the Thing hath now taken away 
the Wonder, and given Mathematicians occaſion 
to explain the Cauſe of it; which is very plain, 
if Men will but conceive aright the Motion of 

the Sun, or of the Meridians on the Earth, and 
fix on ſome Beginning of the Day ; for it de- 
pends on the diurnal Circumyolution of the Sun, 


(not on it's proper Motion, as ſome thought) 


which may begin at any Meridian Circle, and 
from thence go round till it come back to the 
ſame Meridian, | 3 
AND becauſe they that fail Eaſtward go to 
a Meridian to which the Sun comes ſooner than 
to that they left, they therefore begin to count a- 
nother Day ſooner, For Example; if they fail fif- 
teen Degrees Eaſtward, they will begin the Day 
an Hour ſooner, and this Anticipation ſtill increaſes 
as they go Eaſtward ; and being come to the op- 


poſite Meridian, their Day begins twelve Hours 


ſooner ; and having gone round, they begin the 
Day twenty four Hours ſooner than in the Place 
they came to, where it is Mid-day to both when 
the Sun is in the South, -—+ wo 

AND fo they that go Weſt will have the Sun 
later in their Meridian by a whole Hour, if they 
fail fiftcen Degrees to the Weſt, which es” 
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the Day ſtill an Hour for every fifteen Degrees, 


which comes to twenty four Hours in failing 


COROLLARY IL. 


IF one fail Eaſtward and another Weſtward, 
both round till they meet, the firſt will count 
two Days more than the ſecond ; and if they fail 
twice round he will count four Days more, tho” 
they live the fame Number of Days; and the 
Days of the Eaſt Traveller will be ſhorter than 
the Days of the other. 


COROLLARY Il. 


THE ſame would happen in whatever Place 
they ſhould meet one another, and from this was 
the Fact found firſt, and often afterwards ; for 
when Ferdinand Magellan had paſſed the Straits 
of Magellan and come to India, he found a Day's 
difference in his Account, from the Account 
the Europeans had there, who failed to the 
Eaſt; and ſo it was with all others that failed 

round, NT 


COROLLARY II. 
HENCE it is that they differ in a Day in 


ſome Places near one another in the ſame Me- 
ridian, as in the Philippine Iſlands, and Macao, 
a Sea-port in China, poſſeſſed by the Portugueſe, 
and the Jes by the Spaniards of Caſtile, as they 
ſay; for they are under the ſame Meridian, 
yet in Macao it is Sunday, when in the Philippines 
it is but Saturday; and while in Macao they have 
Eaſter, and eat Fleſh, in the Philippines it is but 
Lent ; and they celebrate not the Feaſt till the 

| morrow : 
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morrow : the Reaſon is, the Portugueſe came Eaſt 

to India, and from thence to Macao; whereas 
| the Spaniard failed Weſt and came from America 
N Weſtward to the Philippines ; and tho they met 
i two Meridians near the ſame, yet Wy differ 
one Day in their reckoning, 
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CHAP. XX. 


O the different riſing and ſetting of the Sun, 


with it's Altitude, and other Appearances, 
in different Parts of the Earth. 


PROPOSITION I. 


To place the Globe, ſo that the Sun ſhining on it, thoſe 


Parts may be illuminated which the Sun illuminates 
any Day; and that it may at the ſame Time appear 
to what People the Sun riſeth every Minute, and 10 
whom it is Mid- day; to whom it ſets, and to whom 
it is Night, and to whom it is vertical ; as likewiſe 


| the Sun' place in the Ecliptic, the Day of the 


Year, and the Hour of the Day in that place, 


E T the Place, for which the Globe is to be fo 
ſituated, be mark*d on the Globe, and brought 

to the Meridian, and the Point on the Meridian 
above it be marked with Chalk, and on that Point 


hang tlie Globe; and if you would have it faſt, 


you muſt run an Iron Rod thro? that Point, and 


the Center to the oppoſite Point, and have the 


ſame well fixed to ſome Plain below. 


THEN place the Globe due North and Sou 
by a Meridian Line, or by the Compaſs: the ö 


Globe being thus placed, you may ſee every Minute 


the enlightened Part of the Earth, and that which |? 
is dark, and the Places in the middle of the illumi- | 
nated Part have Mid-day then, and thoſe in the 
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the Sun riſing. 
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eaſtern Meridian that bounds the Light and Dark» - 
neſs have the Sun ſetting, and thoſe in the weſtern 
T O find the Sun's Place in the Ecliptic: Move 
a ſmall Needle, placed perpendicularly about the 
middle of the enlightened Part till it have no Sha- 
dow, and that Place on the Globe brought to the 
Meridian, will ſhow the Declination of that Point 
of the Ecliptic in which the Sun then is; and the 


Sun's Place will be known according as the time 


of the Year is, and from thence the Day of the Year 
and that Place where the Needle hath no Shadow, 
hath the Sun vertical to it, and a Parallel thro? that 
Place will ſhow all the Places that will have it ver- 
tical that Day. And to find the Hour of that Place 
for which the Sun is thus fixed, bring the Place 
to the Meridian, and the Index to 12, and turn the 


Globe till the Place, or that for which the Globe 


is ſituated, come to the Meridian, and the Index 
will ſhow the Hour, R 

BUT becauſe the Globe cannot revolve while 
it is fixed to the Iron Rod, it will be convenient to 
fix a Quadrant on a Meridian, ſo as to turn round 
the Pole, or an Arc of 1133 Degrees, which be- 
ing brought to the Needle's Place, will ſnow the 
declination of the Sun; from which may be found 
the Sun's Place and Day of the Year: and the 
Difference between that Arc and the Braſs Me- 


ridian counted on the Equator, will give the De- 


grees; which being turned to Hours, fifteen De- 
grees to an Hour, will give the Hour of the 
Day before or aſter twelve, as the Sun is to the 


Eaſt or Weſt Side of the Meridian. 


IF there be fixed to the Pole of the Globe ſuch an 
Arc of Braſs as was before ſaid, there may be fixed 
to it a piece of Braſs that hath a perpendicular Style 
on it, which piece ſhall flide up and down, acord- 
ing to the Sun's Diſtance from the Equator : thus 


there 
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there will be no need of a Needle or ſpherical 
Gnomon, and it will be leſs liable to Error. 


PROPOSITION II. 


The Globe being placed as before, it may be ſhewn (when 
the Moon Rimes) to what People the Moon appears 

any time it is above our Horizon; and who have the 

Moon riſing, ſetting, or in their Meridian, 


THESE are all plain from the preceding Pro- 
poſition. | | 


PROPOSITION III. 


The further any place is from the Parallel the Sun i 
in at any Time, the Sun riſes the leſs above their 
Horixon. 


TAKE any Place in the ſame Meridian where 
they reckon the ſame Hours, then deſcribe the 
Sun's Parallel for any Day, and it will appear that 
any Point in it will be further diſtant from that 
Place which is furtheſt from the Parallel, (and the 
fame way it is in the Heavens) and ſo the Alti - 
tude will be leſs. | 


PROPOSITION IV. 


The nearer a place is to the Pole, the Points on the 
Horizon in which the Sun riſes or ſets at the Sum- 
mer and Winter Solſtice, are the more remote ; and 
the ſame may be ſaid of the Moon and other Planets, 


TA K E two Places of 7 In Diſtances, and 


elevate the Pole for their Latitude, and you'll ſee 


where the firſt of Cancer riſes, and the firſt of Ca- 
pricorn, at both theſe Elevations, from which 72 
* | 


8 3 . n x 
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ſee that they are more diſtant in the greateſt La- 
titude or Elevation; and their Diſtance from the 
Eaſt in riſing, or Weſt at ſetting, which Aſtro- 
nomers call the Amplitude, is n in 1 the greazall 
Latitude. 


PROPOSITION V 


The Stars ſituated between the Parallel of a i his 
not in the Equator, and the Pole, are leſs elevated 
above the Horizon of the places between that Paral- 
lel and the other Pole, than' in the places between 
the Parallel and the nearef Pd.” | 


T HIS is eafily tried by elevating 1 — Globe 
for two Places 


PROPOSITION VI. 


In places in the. E quator the Sun and Stars 


directly up to the Meridian; but in Places out fi it 
obliquely. 


DRAW a Parallel of 8 Sun on the Globe, 


and place the Poles in the Horizon, and you will 
ſee any Point in the Parallel riſes directly above 


the Horizon; then elevate the Globe for ſome 
other Latitudes, and you will ſee the Parallel be- 


come more oblique to the ann and eg 


at the greateſt Latitude. — 


PROPOSITION vn. 


The greater the Latitude of a place i is, a Sign in the 
Ecliptic takes the more time in riſing ; but they all 
paſs the Meridian in equal times, 


ELEVATE the Globe Grſt for one 1 


and bring the 9 of the Sign to the Ho- 


rizon, 
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rizon, and the Index to 12, and you will ſee how 
many Hours paſs before the Sign be wholly above 


the Horizon: and do ſo for a greater 
and the Propoſition will be plain, 


PROPOSITION VIIL 


The Day being given, 1o find where the Sun will riſe 
| in any given Point. 


THIS Problem ſhould be ropoſed of the 
Earth itſelf, as alſo thoſe that follow, if we were 
treating ſcientifically ; z for it is a Property of the 
Earth and not of the Globe; yet the Globe repre- 
ſenting the Earth, it is ſufficient for Practice, 
T 1 E Problem i is the ſame with that Prop. xi. 
Cbap. xxili, where having the Point and the Day 
of the Lear in which the Sun riſeth, to find the 
Latitude of the Place, or che Parallel in which 
we may be ſure we are. 
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PROPOSITION IX. 


2 be Day and Hour, or Part of an Hour, being given, 


to find the Point on the Globe, to m_ the Sun 
is then vertical. 


BRING the Sun's Place to the Meridian, and 

mark the Point above it ; then find thoſe Places 
in whoſe Meridian the Sun is at that Time, and 
bring them to the braſs Meridian; then the Place 
under the marked Point is the Place ſought, 


PROPOSITION X. 


The Day and Hour being given, to find thoſe places 
where the Sun bath a given Altitude under ninety 
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FIND the Place the Sun is then vertical to, 
and bring it to the Meridian, and fix the Qua- 
drant of Altitude in the Point above it, and mark 
the given Altitude on the Quadrant; then turning 
it about, the Mark will go over all the Places 
where the Sun hath that Altitude aboye the Ho- 
rizon. 


PROPOSITION. XL, 


To find all the Places on the Globe where the Sun is 

riſing, ſetting, and in the Meridian; and ubat 

Places are enlightened, or in the dark, at any Hour. 
of the Day given, 6 Of 


FIND the Place where the Sun is then vertical, 
and bring it to the Meridian, and elevate the 
Globe for the Place, then all the Places under 
the Braſs Meridian have Mid- day; and thoſe in 
the Weſt Horizon have the Sun riſing ;z and thoſe 
in the Eaſt Horizon have it ſetting ; and the Places 
above the Horizon are enlightened ; and thoſe un- 
der are in darkneſs, bt £4 03 1 

NOTE, This is to be underſtood of the Center 
of the Sun's riſing and ſetting z for the Sun illumi- 
| nates ſomething more than the Half of the Earth; 

as we ſhall ſee in the following Propoſition, | 


COROLLARY. 
WE may thus ſee where the Sun riſes or ſets A 
our Mid-day, or where *tis Mid-day when 'tis 


Night in our Horizon; which is a pleaſant Di- 
verſion. 1 e 


1 VOL, II, K F RO- 
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| PROPOSITION XI. 


Having the Semidiameter of the Sun, and of the Earth, 
and the Diſtance of the one from the other, to find 
- bow much of the Earth is illuminated by the Sun. 


(Fig. 33.) LET the little Circle be the Earth, 
1 A it's Center, and S the Sun's Center, LB and 
1 oc will be the Rays that touch the Globe of the 
1 Sun and Earth, and diſtinguiſh the enlightened 
from the dark Part, i. e. BDc from BEc. Let 
the two Rays LB, oc meet in R, and BN be |: 
4 drawn parallel to AS. In the Triangle BNL 
1 there is given NL, the exceſs of SL above AB, and 
1 BN equal to AS; and BLN is a right Angle, 
BL being a Tangent; then find the Angle N BL, 
As BN is to NL, ſo is the whole Sine to the Sine 
of the Angle BNL; and LNB and NB L being 
equal to a right Angle, and BN L equal to ASL 
or BAR. | eo] 
- THEREFORE the Arc of the Angle 
NB“ is equal to the Arc BM, the exceſs of 
DB above ninety Degrees, and fo the Arc DMG. 
AND if we make the Sun's Semidiameter 5; 
of the Earth's, and A S 1168 Semidiameters, M B 
will be thirteen Months more than the half ME Q. 


COROLLARY. 


WHEN therefore the Center of the Sun riſes toa 
Place, it's Limb riſes to the Inhabitants in a Paral- 
lel to the Horizon thirteen Minutes under it; and 
when the Sun's Center ſets, it's Limb is ſeen 'til! 
it's Center ſet to thoſe in a Parallel thirteen Mi- 
nutes from our Horizon. | 
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PROPOSITION XII. 


Having the Height of a Mountain, to find how much 


ſooner the Sun will riſe, and bow much later it will 
ſet, than in the Valley below, 


FRO M the given Height find, by Prop. v. 
Chap. ix. the Interval, or Arc, from which the 


Top of the Mountain may be ſeen ; or where the 


Tangent Line will terminate the Arc: this Tan- 
gent Ray is the firſt that can come from the 
to the Top of the Mountain, 

T HIS Point in which the Ray, from the Top 
touches the Earth, is the Place where the Sun 
riſes when *tis firſt ſeen at the Top; and this 
Arc ſhows how much the Sun is under the Hori 
zon of the Valley, when firſt ſeen at the Top. 

THE Problem then comes to this; having the 


. 


1 Depreſſion of the Sun under the Horizon, to find 


how ſoon it will come to the Horizon: from 
which it appears, that it will depend on the Time 
of the Year. Let the Pole then be raiſed for the 
Latitude of the Place, and the Quadrant fixed 


to the Zenith; then bring the Point oppoſite to 


that in which the Sun is at a given time to the 


weſtern Horizon, and the Index to 12, then ob- 


ſerve the Degrees of Depreſſion under the Hori- 
20n on the Quadrant, and make that Point come 
as high above the Horizon, by applying it to 
the Quadrant, and the Sun will then be ſo far un- 
der the Horizon; then turn the Globe ' till it come 
to it, and the Index will ſhow the Time. But 
becauſe the Time is ſmall, 'tis better to do it by 
Calculation. Suppoſing then the Height of the 
Mountain three Quarters of a German Mile, and 
the Depreſſion about three Degrees, the Lati- 


tude of the Place thirty eight Degrees, andl the 
9 2 Sun 
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Sun in the fifteenth of Leo, and that the Sun is 


ſeen at the Top thirteen Minutes ſooner than be- 


low. Hence it will appear how unlikely it is 
that Ariſtotle ſays of the Tops of Caucaſus, and 
Pliny of the Mountain Caſius, viz. that they are en- 
lightened a third Part.of the Night. But how high 
that ſupppſes the Mountains to be we ſhall ſhow 
in the following Propoſition. 


"PROPOSITION XIV. 


Having the Time that the Sun is ſooner ſeen on the 
Top than at the Foot of a Mountain, to find it's 
Height. 


ELEVATE the Globe for the Latitude of 
the Foot of the Mountain; mark the Point on the 
Ecliptic oppoſite to the Sun's Place, and find how 
much the Sun is depreſſed for that Time ; then from 
that Arc, as a Diſtance from which the Top Can 


be ſeen, find the Height by Prop. iv. Chap. 1x. 


PROPOSITION XV. 


Having the Moon's Place in the Zodiac, and it's La- 


titude, to find the Places it will be vertical to in 
it's Revolution that Day. 


MARK the Moon's Place, taken from an Ephe- 
meris, on the Ecliptic, and apply one end of the 
Quadrant of Altitude to the Pole of the Eclip- 
tic; and the other to the Mark in the Ecliptic ; 
obſerve the Moon's Latitude on it, and mark the 
Moon's Place thus on the Globe with Chalk, 
deſcribe a Parallel thro' it, and all the Places in 
the Parallel give the Anſwer. Underſtand the ſame 
as to the other Planets z having their Latitude and 
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PROPOSITION XVII. 


Having the Moon's Place in the Zodiac, with it's Las : 
titude and Day of the Near, lo find when it wlll 
riſe, ſet, or be in the Meridian in any Place. 


ELEVATE. the Globe for the Latitude, and 
mark the Suirs Place, and alſo the Moon's, as 
we ſhewed in the preceding Propoſition; then 
bring the Sun's Place to the Meridian, and the 
Index to 12, and turn the Globe till the Moon 
riſe, be in the Meridian, and ſet ; and the Index 
will ſhow the Hour. The ſame may be done for 
the other Planets. log notes. fon 6 dag 


PROPOSITION. XVII. 


To find the Places on the Globe where the Moon will 
be, riſing or-fetting or in the Meridian, at any 
Hour, having it's Latitude and Longitude, + 


MARK on the Globe the Sun and Moon's: 
Place as before, and bring the Sun's Place to the 
Meridian, and the Index to 12; turn the Globe 
till the Moon's Place come to the Meridian; and 


mark the Hour on the horary Cirele; for thereby 


you know in what time the Moon will come to 
the Meridian after the Sun; and then deſcribe the 
Parallel of the Moon, by bringing it to the braſs 
Meridian. Next bring the Sun's Place to the 
Meridian, and the Index to 12, and turn the 
Globe *till. it point to the Hour given; and all 
the Places under the braſs Meridian will have the 
Moon then in their Meridian. Bring back the In- 
dex to 12, and turn the Globe till it point to the 
Hour given; then the Point in the Parallel un- 
der the braſs Meridian, ſhews the Place where 
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tis then vertical: which Place bring to the Zenith 
of the Horizon; and thoſe in the Eaſt Horizon 
have the Moon ſetting, and in the Weſt, riſing. 
The ſame may be done for the other Planets. 


PROPOSITION XVII. 


Having the Day and Hour in which there is to be an 


Eclipſe of the Moon; to ſhew on the Globe all the 
Places where it can be ſeen, and particularly thoſe 
that will bave the Moon in their Meridian, and in 
their Horizon, either riſing or ſetting, 


THIS differs little from the former 3 but 


hath a much eaſier Solution. 


FROM the given Day mark the Sun's Place, 
- the Point oppoſite to it is the Moon's 
ace, 

FIND the Place on the Globe where the Sun 
is then vertical, and find their Antipodes by Prop. 
vi. Chap, xxviii. and with them the eclipſed Moon 
will be vertical, Elevate the Pole for the Latitude 
of that Place, and bring it to the Zenith, and all 
the Inhabitants above the Horizon will ſee the E- 
clipſe ; and they under the braſs Meridian will ſee 


it in the Meridian; and thoſe in the Weſt or Eaſt 


Horizon will fee it riſing or ſetting, | 
BUT whereas an Eclipſe laſts ſome Hours, an 
there may be conſidered it's beginning, middle, 
and end, we here conſider only it's middle, 
AND the Moon bein les than the Earth, it 
illuminates leſs than an Hemiſphere; and is ſeen 
at once by the Inhabitants in the leſſer Part, fo 
as *tis not longer feen by thoſe in the eaſtern 
Horizon, tho* at the ſame Time it hath not yet 


appeared to thoſe in the weſtern Horizon, And 


we muſt conceive a ſmall Circle parallel to the Ho- 
rizon that terminates the light and dark Part: n 
1 | E * ow 
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how much *tis leſs than the Hemi he we mall 
ſhow in the next Propoſition. 


PROPOSITION XIX. 


Having the Semidiameter of the Earth ad Moon, 
pay, their Diſtance ; to find bow much of the Earth 
may be illuminated by the Moon at once. 


THIS is done the fame way as in Prop. 
xi. Let (Fig, 33.) the Center of the Earth be 8, 
and of the — A, draw the Tangents LB, OC; 
theſe are the laſt Rays that come on the Earth, and 
ſo the Arc O HL denotes the Part that 1s illumi- 
nated, where they can all fee the Moon at once, 
which how much leſs it is than an Hemiſphere, will 
appear by finding the Angle HSL, or the Arc 
HL. Draw BN parallel to AS, then BA will 
be equal toSN, and NL the Difference of the 
two Semidiameters, and BN being equal to A S, 
and NLB is a right Angle. Then in the Triangle 
NBL the Angle NBL may be found thus ; 

NB to NL, fo is the whole Sine to the Sine o 


the Angle LB N, whoſe Arc is the Difference 


of HL and a Quadrant. Suppoſe then the Dia- 


meter of the Moon, to be 4 of the Earth's; and 


in full Moon, let the Moon's Diſtance be 64 Semi- 
diameters of the Earth, then NL will be 3 and 
As 64 is to +, ſo is 10000000 to 114583 the 
Sine of 39 Minutes, and ſo HL is leſs then 90 
Degrees by 39 Minutes or 89 Degr. 21 Min. 

A Place therefore being fixed on the top of the 


Horizon, the People, to whom the Moon riſes and 


ſets, will not be thoſe who are viſible in the Ho- 


rizon itſelf, but in a Parallel of the Horizon, 3 9 
Minutes diſtant from it. 
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PROPOSITION XX. 
Having the Declination of a Star, to ſhow. on the Globe 
all the Places where that Star will be vertical in it's 
Revolution, + Ee 
MARK it's Declination on the braſs Meridian, 
and under- that Mark draw a Parallel, and you 
have the Places, 5 


PROPOSITION XXI. 


Having the right Aſcenſion of a Star, and the Day of 


the Year, and Hour of the Day; to find the Places 
+: wil that Star will be in the Meridian at a given 
flour, 


MARK the right Aſcenſion of the Star on 
the Equator, and bring the Sun's Place to the 
Meridian, and ſee what Degree of the Equator is in 
the Meridian; then the Diſtance of the two Points 
obſerved being turned to Time, ſhows the Diffe- 
rence of the Times of the Sun and Stars coming 
to the Meridian; then find the Places where the 
Syn is in the Meridian at the given Hour, and 
the Hand being brought to 12, turn the Globe 
Pill the Degrees marked on the Equator come to 
the Meridian ; then all the Places under the braſs 
Meridian will have the Star in their Meridian at 
that Time, | 


PROPOSITION XXII. 


Having the Declination and right Aſcenſion of a Star, 
and the Time of the Day given, to find by the Globe, 
(1) The Place "tis vertical to, (2) The Places 
where lis above, and where tis under the Horizon, 

and (3) where *tis in the Meridian, and where it 


ben riſes or ſets, 
4 FIRST 
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FIRST, from it's right Aſcenſion, find where 
the Star is then in the Meridian, and keep thoſe 
Places under the Meridian, and count the De- 
clination of the Star on the Braſs Meridian, and 
you have the Place it is then vertical to; bring 
that Place to the Zenith, the Globe being ele- 
vated for it's Latitude, and thoſe Places under 
the braſs Meridian will have the Star in the South 

or North Meridian, and thoſe in the Eaſtern Ho- 
rizon will have it ſetting, and in the weſtern riſing; 


PROPOSITION XXIII. 


To find by the Globe the Places where the Sun, Moon, 
and Stars will be as long under the Horizon as they 
are above, with us or any others, 04 


BRING the Place to the Meridian, and find 
the Antceci of that Place; who will have them 
as long under the Horizon, as they are above 
_ Place; as may be eaſily ſhewn on the 


PROPOSITION XXIV. 


To ſhow the Cauſe why the Length of the Days in- 
creaſes or decreaſes faſter at. the Equinoctial than 

at the Solſtices, when there ſeems to be no difference ; 
and that in all Places, except under the Equator ; 
and the more the further from the Equator, 


FOR Example; Let us take thirty Days be- 
fore the vernal Equinox (from the twenty firſt. of 
February to the twenty firſt of March), and thirty 
Days after the Winter Solſtice (from the twenty 
firſt of December to the twenty firſt of January): 
I would know why the twenty firſt of March ex- 
ceeds the. twentieth of February, more than the 

IDE. | | twenty 
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twenty firſt of January doth the twenty firſt of 
December. | 17 

- THE Parallel for theſe four Days being drawn, 
you will ſee that of the Equator 1s further from 
that in the firſt of Piſces or Scorpio, than that 
thro' Aquarius or Sagittarius, is from that thro? the 
firſt of Capricorn; whence *tis there is not much 
more of the Parallel thro? the firſt of Aquarius a- 


bove the Horizon, than of that thro* the firſt of 


Capricorn; but much more of the Parallel, thro? the 


firſt of Aries, or of the Equator, is above the 
Horizon, than of the Parallel thro* the firſt of 


Piſces. Whence we underſtand that the Length 
of that Day is owing to the Declination of the 
Sun, or of the Points of the Ecliptic. Under the 
Equator the Days are ſtill equal, tho' the Sun 


| ſeems at the Solſtice to ſtand or change but a little 


the meridian Altitude; and it will appear that the 


1 lity of the Days is the more ſenſible, the 


further the Place is from the Equator 3 if you ele- 
vate the Globe for thoſe Places, you will ſee a 
greater Difference in the Arches of the Parallels 


above the Horizon, 
PROPOSITION XXV. 


In Places at the Equator the Sun goes faſter from the 
Zenith than in Places near the Tropics, and within 
tbe Torrid Zone. | 3 


MARK on the braſs Meridian, ſuppoſe the 
fifth Degree of Latitude, and another in eighteen 
Degrees brought to, and marked on the Meri- 


dian; and count five Degrees from it towards the 


Tropics on the braſs Meridian, and ſet a mark there 
alſo; it may be ſhown that the Sun will ſooner in- 
creaſe in the five Degrees of Declination near the 


Equator, than in thoſe from it: for turning the 


Globe |} 
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Globe till a Point in the Ecliptic comes under 


eighteen Degrees, and till again it comes under 
thirteen, which is five leſs, it will cut off a greater 


Part of the Ecliptic than is between the two Points 
that. come ere dn ne and the begin. 

ning of the firſt; and therefore the Sun goes ſlower 
from the Zenith! in the ſecond Place, than from 
the Zenith of the Place in the Equator. 
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BOOK III 
— Nen — 


Of the Proeti ariſing upon comparing one 


Place 401th another. 8 


— 
CHAP. xXxXI. g 


of te LONG ITUDE. 
DEFINITIONS. 


HE Circle of Longitude of any Place 
Je is the Circle that paſſes through the 
Place, and both the Poles. It is al- 
N,@ ſo called a Meridian Circle, which 


S are one and the ſame Thing; tho” 


| different in ſome Reſpects: for the Meridian hath 
reſpect to the Motion of the Stars, and the Circle 


of Longitude to the Earth's Extenſion, without 


regard to the celeſtial — But the Meridian 
is 
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is the more common Name, which we ſhall there- 
fore uſe here. They are plainly ſeen on the Globes, 
and in the Maps, paſſing thro' every ten Degrees 
2. THE Longitude of a Place is the Diſtance 
of it's Meridian, from a certain Meridian (meaſu- 
red on the Equator) which is called the firſt; and 
the Longitude of the Earth itſelf is it's Extenſion 
from Weſt to Eaſt, conceived on the Equator. 
The. firſt Meridian is made conſpicuous on the 
Globe and in Maps. | 1 

3. THE Diſtance of one Place from another 
is the ſhorteſt Line between them, on the Earth's 
Superficies. | 3 ie Bed 

4. AN Point on the Globe, or Map, is faid 
truly to repreſent ſome Place on the Earth, if it 
hath the ſame Situation and Diſtance to. the other 
Points on the Maps, that the Place hath to the 
other Places repreſented by them. 


PROPOSITION I. 


There is no Meridian determinated in Nature to be 
the firſt, and therefore any one may be taken for 


the firſt. | 
TO underſtand this aright we muſt go a little 


back ; for ſome conceive a Myſtery here, where 
there is none, All Superficies both plain and curve 
are meaſured by two Dimenſions (as a Line is by 
one, and a Body by three) as is known from Geo- 
metry, and the common Buſineſs of Life; of which 
two, one is Length, and the other Breadth ; and 
the one is conceived perpendicular to the other : 
and theſe two are not in themſelves different; for 
that we call Length may be called Breadth, tho? 
the longeſt is uſually called Length. OW 


IN 


IN regular Figures, as equilateral Tri 

. 0 Dimeilions are the ſame, 
but the Earth's Superficies is ſpherical, and the 
Length not really different from the Breadth, except 
in our Conception, for the more diſtinct under. 


ſtanding of the Thing. And theſe two Extenſions 


may be conceived on the Earth thus ; if we take 
the Periphery of a Semi-Circle from one Point to 
it's oppoſite Point, it will be one Dimenſion , 
and if that again be cut in the middle at right 
Angles by a Circle (as the Length and Breadth 


is taken in all Superficies) that ſhall go round, 
and be the other Dimenſion for meaſuring the Earth's 


Superficies, as if it were extended into a Plane, 
The firſt of theſe being only a Semicircle may be 


called the Latitude of the Globe; the other being 


a whole Circle the Longitude of it. Some ſay 
they are called Latitude and Longitude becauſe 


a leſs Part of the Earth was known to the An- 


tients towards the Poles than eaſtward or weſtward, 
M OR E OV ER, onthe Globe any Semicircles 


between the Poles may be taken for the Latitude, 


and a Circle perpendicular to it, for the Longi- 
tude, and ſo on the Earth; but for the memory 
fake, it is beſt to take ſuch Lines as have ſomething 
3 and remarkable, as the Line from Pole to 
ole, and the Circle that paſſes in the middle be- 
tween them, as the Equator doth. 
THUS it appears plain, why the Latitude 


is meaſured on the Meridian, and the Longitude 


on the Equator. | 


THIS Latitude and Longitude of the Earth 


is not to be taken for thoſe of a particular Place: 
for they are only expreſſed ſo becauſe they are mea- 
ſured on thoſe of the Earth, and are a Part of them, 

AND, properly ſpeaking, a Place or Point, hath 
neither Latitude nor Longitude: and theſe two 


different Senſes of the Words ought to be well re- 
Foo | membred 
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membred; for the Words frequently occur among 
Geographical Writers; as when we ſpeak of the 
Latitude and Longitude of Spain, the Words are 
taken Ling wen for Length and Breadth ; but 
when we ſpeak of the Latitude and Longitude of 
a Place, taken as a Point we mean it's Diſtance 
from the Equator, and from the firſt Meridian; 
and in my Judgment it were better not to uſe the 
Words Latitude and Longitude, but only Diſtance 
from the Equator, and from the firſt Meridian : 
but being ſo long uſed they cannot be now abo- 
| liſhed; and we ſhall uſe them hereafter in this 
Senſe. | 
MOREOVER, the Latitude of a Place hath, 
like the Latitude of the whole Earth, remarkable 
Places for the beginning of the reckoning ; as the 
Poles and the Equator ; but the Longitude going 
round the Earth, hath no certain Place, for a be- 
ginning : and therefore we may begin at any Point 
in the Equator, and count the Meridian that paſſes 
thro? it the firſt Meridian, from which the reſt 
are reckoned. | 
WE ſhall ſhow why theſe two Diſtances from 
the Equator, and the firſt Meridian are enquired 


after, as in Prop, iii. 


PROPOSITION II. 


To determine the firſt Meridian on the Globe of the 
Earth, from which we are to begin to reckon the 
Longitude. 15 | 


| WE faid before that we may begin at any Point 
on the Equator to reckon the Longitude, but tis 
better to fix upon one Place, thro which a Me- 
ridian being drawn, may be counted the firſt. Geo- 
| 8graphers have not all agreed on this Place. Ptolemy 
choſe to make that the firſt Meridian which paſſes 
N | near 
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near the Fortunate, which are Iſlands about one De- 

from it; and reckons from thence to the 
Eaſt thro* Africa and A4/ia ; chuſing to begin at a 
Place inhabited, and which was then the Bounds 
and Limits of the known Part of the Earth to 
the Weſt, and to end at the eaſtern Shore of Siam 
in Aſia; but America being known not many Ages 
ago, nn long after Ptolemy's Time, the firſt Me- 
ridian was removed more to the Weſt. Some made 
that the firſt which paſſes thro? the Ifle of $7 Ni. 
colas; which is one of thoſe near Cape Yerd ; and 


 Hondius choſe the Ifle of St James to be the firſt 


Meridian in his Maps. 

OT HERS choſe that which paſſes thro? the 
Iſle del Corvo one of the Azores, becauſe the Needle 
was found not to decline from the North there, 


and in the adjacent Seas, but to lie in the meridian 


Line; and this beginning Mercator chooſes. 
BUT ſeeing there are other Places where the 

Needle points to the North, and it doth not ſo in 

every Part of that Meridian ; Geographers thought 


this not a ſufficient Reaſon ; ſome fixing it at the i 


Shore of Braſil, that runs out into the Sea. 
LATER Geographers, eſpecially the Dutch 


chooſe to begin at the Mountain Teneriſt, in the 


Fortunate, or Canary, Iſles, which is counted the 
higheſt on Earth, and is called the Pike of Teneriff; 
and the rather becauſe they thought ſome remark- 
able Place ſhould be choſen that 'might be moſt 
known to future Ages; and ſo Ptolemy's firſt Me- 
ridian, tho* long obſerved, was not laid aſide with- 
out good Reaſons, 'The French ſince the Year 1634 


have taken that which goes thro' the weſt Part of 


the Iſle of Ferro, one of the Canaries, which the 
French King, Lewis the thirteenth, commanded 


his Sailors and Geographers to obſerve. - 


ASTRONOMERS alſo have taken diverſe 


Places for the firſt Meridian; the Followers of 
Tycho 
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Hobo fix it at Uranoburg, an Iſland in the Daniſh 


Streights, and calculate the celeſtial Motions to 


that Place, and from thence accommodate them to 


the reſt. Others chuſe other Places according to 


the Authors of the Ephemeris they uſe, who cal- 


culate the Ephemeris, and the Planets Places for 


the Meridian of their own Place. As Origanus for 

Frankfort; Maginus for Venice; Eickſtadius for 
Stein; Lanſberg in his Tables takes Ge/a in Zoe- 
= land, and Reinboldus the Royal Mountain of 


Pruſſia, © 844. 
BUT to ſay the Truth, all this Difference 
hath ariſen without any Foundation; ſo that the 


are to be blamed who firſt changed Ptolemy's 


Meridian: for it is no matter where they begin, - 
whether at a Place remarkable, or moſt to the 
Weſt or Eaſt, provided we may know the Situa- 


tion and Diſtance of other Places from it accu- 
rately ; and that variety of firſt Meridians hath 
burthened the reading of Geographical Writers 
with Confuſion and Difficulty. Yet becauſe the 


Knowledge of the Variation of the Needle from 
the Meridian 1s of great Advantage, and that Va- 
riation encreaſes to a certain Meridian, and then 


decreaſeth; it will be uſeful for finding that 


Variation, and comparing the Increafe and De- 


creaſe of it, to chuſe that for the firſt Meri- 
dian, in which, or in moſt Places of it, the Needle 
hath little or no Variation; if any ſuch is to be 
found. | Nie vey 
AND ſeeing the Dutch now uſe that which 


goes over Teneriff, and they fail to all Parts of ; 
the Earth; it will be convenient to uſe that with 


them, for the better underſtanding the Diaries 


1 they publiſh, | | 
A AND Students ſhould know in reading of Au- 


thors, that where mention is made of the Longi- 
VOL, II. | PF tude 
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tude of a Place, or of a certain Meridian, where 

the Author begins his firſt Meridian. 
PROPOSITION III. 


Having the Latitude and Longitude of a Place, to 
| find it on the Globe or Map; and ſo it's Situa- 
tion and Diſtance from other Places. 


THE Problem for which a Method is ſought 


with ſo much Care and Induſtry, is, to find the 


Longitude of the Place in which we are; and be- 


fore I come to it, I thought fit to premiſe the Pro- 


blem for which the Longitude is wanted ; leſt the 
Reader ſhould be diſguſted for want of knowing 
the uſe whereto it is ſubſervient. 

FOR Seamen (as to thoſe that travel by Land 
they have not much need of it) having gone far 
from Land, and not being ſure of the Way they 
went, becauſe of ſeveral Difficulties, they cannot 
trace it out certainly in the Maps, and ſo cannot 
determine the Ship's Place, or the Courſe they 
muſt ſteer to their deſired Port; which they could 
do if they had both their Latitude and Longitude, 
Mathemaricians have taught them to find the La- 
titude at Night by the Stars, and in the Day by the 
Sun; as we have ſhewn before: they that pretend 
to do it by the Magnetic Needle, ſhow their want 
of Skill, And if they had the Longitude, then 
where the Meridian they are in cuts the Parallel 


of their Latitude is the Place they are in, on the 


Globe or Map. And this Method of the Section 


of two Lines is uſed frequently to find a Point's 
Place. | 


FOR the Solution of the third Problem, count 


the Degrees of Latitude from the Equator on the 


braſs Meridian, and having chalked it, draw the 
Parallel; then bring the known Meridian the Place 
Ss 1 2 19 
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is in (which is diſtant from the firſt by the De- 
grees of Longitude) under the braſs Meridian, 
and where it cuts the Parallel of Latitude is the 
Place ſought: if any Meridian be drawn thro' the 
Place, the Work is eaſier. 

IN ſtrait lined Maps (ſuch as the Seamen's 
are) find the Latitude on the Margins on both 
Sides, and draw a Line thro' them which repre- 


ſents an Arc of the Parallels; then at the Head 


and Top find the Longitude, and draw a Meridian 
thro* the Degree of Longitude, the Point of In- 
terſection is the Place. Or ſhorter thus; Lay a 
Ruler on the Degrees of Longitude, at the Head 
and Bottom, and ſet the Degree of Latitude 
taken from the Map with a Pair of Compaſſes 
along the Side of the Ruler, and you have the 
Point. And the ſame Way in curve lined Maps 
only we muſt draw circular Parallels. 

| T HIS is the firſt remarkable Uſe of the Lon- 

gitude in failing. 

I H E ſecond uſe is more neceſſary; viz. the 
Conſtruction of Globes and Maps thereby; for 
the Places are by the Latitude and Longitude ſet 
down on Globes and Maps: and hence it is they 
are often made ſo as not to repreſent the Situa- 
tion of the Place truly, for want of the true Lon- 
gitude. * 

T HE third uſe is alſo famous ; viz. the know- 
ing the Hour in other Places when any celeſtial 
Appearance happens of which in the following 
Propoſition. 

THE fourth uſe is to find the Diſtance of two 


Places; having their Latitude and [ON 
given, 


LE: PRO- 
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The Sun, Stars, and every Point of the Equator or 
Parallel removes from the Meridian *tis in, fifteen 
Degrees in an Hour, or in a Minute of Time, 


fifteen Minutes of a Degree; and in four Minutes 
one Degree, | 


FOR an Hour is but the twenty fourth Part 
of time in which they revolve from any Meridian 
till they return to it; and three hundred and ſix- 
ty Degrees in the Circle divided by twenty four 
gives fifteen in the Quotient. 

THE fame will appear on the Globe: bring 
a Point on the Equator to the Meridian, and 
the Index to 12, turn the Globe *till the Index 


Point to 1 or 2, and yo will ſee fifteen Degrees 
have paſſed thro* by the Meridian. 


COROLLARY. 


IF a Place be fifteen Degrees more eaſterly 
than another, it will be eight or nine o'Clock 
with them by an Hour ſooner than in the other 
Place ; if thirty Degrees, two Hours ſooner ; and 
ſo they will have the heavenly Appearances ſo 
much ſooner than the other: but if more weſterl 
than the other, they will be ſo long behind the 
other in their reckoning : or, which is the ſame 
thing, if one hath an Appearance in the Heavens, 
as an Eclipſe, an Hour ſooner than. the other, 
they will be fifteen Degrees more eaſterly. "= 

Note. When we add the Sunand Planets with the 


fixed Stars; as in ſaying they move fifteen Degrees 


weſterly each Hour ; we do not underſtand it to 
be exactly ſo, for tho' it is true of the Stars, 
yet becauſe the Sun and Planets in the mean time 


2 revolve . 


Dee re 
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revolve to the Eaſt, they come later tothe Meridian, 


and by degrees they remove from the fixed Stars ; 
but it 1s 10 little in a Day, (being in the Sun but 
ten Seconds, and in the ſuperior Planets leſs), that 
they are accounted to move fiſteen Degrees in an 
Hour, as the fixed Stars do. n 


PROPOSITION v. 


Having the Time of an Appearance in the Heavens 
with us, and with others, to find the Difference of 
their Longitude from ours. | the 


THS is eaſy from what hath been ſaid. You 
are only to turn the Difference of Time into De- 
grees; counting fifteen Degrees for an Hour: and 
if their Hours be leſs than ours, then they are to 


the Weſt of us, but if more, to the Eaſt. 


PROPOSITION VI. 


Having again the two Times in which there is any re- 
markable Appearance in the Heavens ; to find the 
Difference of Longitude by the Globe or Map. 


TURN the Difference of Time into Degrees, 
as before; and bring the one Place to the braſs 
Meridian; and conſider whether the other lies to 
the Eaſt or Weſt of you, by their Hours being 
more or fewer, as before; if to the Eaſt, count 


ſo many Degrees on the Equator eaſterly, and 


turn the Globe ſo many to the Weſt, and the Me- 


ridian under the braſs Meridian ſhows the Longi- 


tude of the other Place, This may be done better 
by the Index of the Hour Circle, as before. And 
on the Map, apply a Ruler to the Longitude 


of the one, and count ſo many Degrees on the 


Map. to the other. 


RR —— — 
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PROPOSITION VII. 


To find the Longitude of the Place we are in, or our 
Diſtance from any known Meridian that is, or may 
be, drawn on the Globe. 2 


THIS is the Problem whoſe Solution Sailors 
have ſo long wiſhed for, from Mathematicians ; 
and would render Navigation almoſt perfect, and 
liable to very few Errors, This for theſe two laſt 
Ages (in which the Europeans have failed with 
great Labour and Succeſs thro' all Parts of the 
vaſt Ocean) hath exerciſed and diſtracted the 
Wits of many ; and for the Solution of which 
the Enghſb, Dutch, and French, have promiſed 
each of them fifty thouſand Gilders as a Reward. 
But none have gained it, tho* many have pro- 
e and tried ſeveral Methods; and ſome have 

en ſo fond of their own Inventions as to require 


the Reward; but their Method being examined, 


hath being found very deficient, as we ſhall ſee 
hereafter. The Dutch and Germans expreſs the 
Problem as we have done; tho“ many of them 
uſe another Phraſe ; viz. finding the Eaſt and 
Weſt, which is quite another Thing; ſo great 
Liberty do the Vulgar take to expreſs Things 
their own way, tho' ever ſo improperly. Thus 
they ſhow us by the Phraſe, that they know not 
what Seamen mean when they ſpeak of finding the 
aſt and Weſt, which is a thing from the preſent 
urpoſe, and which Seamen know well, whatever 
Part of the Sea they are in, by the help of their 
Needle, which Points North and South ; and with- 
out that they may by knowing the North and South 
know alſo the Eaſt and Welt ; whichare ontheir right 
and left Hand as they look to the North, But the 
Matter is to know how far the Meridian they are 
| in 
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in is removed from the firſt Meridian on the Equa- 
tor. Why then, may ſome ſay, have Seamen 
expreſſed themſelves thus? The Reaſon is, that the 
Vulgar conceiving things ſlightly give the ſame 
Names to things that are only hike to ane another ; 


thus they call America the Weſt-Indies, becauſe it was 


found out a little after India; ſo here, becauſe the 
North and South is known by the Needle, and 
they deſire as eaſy a Way to find the Longitude 
which is reckoned from Eaft to Weſt ; they take it 
to be finding the Eaſt and Weſt Points. 

WE come now to the Solution of the Problem 
for which ſeveral Methods have been thought on. 
All agree in this, that it cannot be done without 
ſome celeſtial Appearance of the Stars 6r Planets, 
which the Latitude itſelf requires (for as to the 
Dipping- Needle, that is too doubtful, and ſubject 
to Errors), Yet it might be done without the 
ODE of the Planets, if we could make a 
Clock to go true at Sea. 

WE have ſhown in the preceding Propoſition, 
that if we have two Times of a celeſtial Appea- 
rance in two Places, their Difference turned to 
Degrees and Minutes gives the Difference of Lon- 
gitude. And ſeeing in an Ephemeris we have 
the Time of the Conjunction of the Planets, and 
of Eclipſes, their beginning, middle, and end, 
determined for a Place whoſe Longi.ude is known; 
if then we could find the Hour in a Place at Sea 
when theſe celeſtial Appearances happen, we ſhould 
have the Difference of that Meridian, from the 
Meridian for which the Planets Place, or their 
Conjunction with the fixed Stars, or Eclipſes, were 
calculated, Nor would it be hard to find the Hour 
of the Place at Sea, for that is determined from'the 
Altitude of the Stars or the Point they are in: 
but there is no celeſtial Appearance which can be 
obſerved ſo accurately as to be uſeful this way. _ 

L 4 BUT 
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BUT there are other Ways by which the Lon- 
gitude is ſought after, without the knowledge of 
the Hour and regarding the Planets Motions, Yet 
they require the knowledge of Things which are 
as much wanted, and ſo have no place here, tho 
we ſhall explain theſe ways hereafter, Now the 
knowledge of the Time cannot be had from ce- 
leſtial Appearances, For Example, Saturn moves 
in the Ecliptic ſcarce five Seconds in an Hour; 
and tho* they may calculate his Place to an Hour 
and Minute; yet becauſe he moves ſo ſlowly he 
will appear as in the fame Place for ſome Hours; 
and therefore we cannot compare the Hours in the 
two Places together; if there be only an Hour, 
or fifteen Degrees difference in the two Meridians : 
for in that ſhort time he ſcarcely alters his Place, 
AND ſo the Sun moves each Hour in the 
Ecliptic about two Minutes and a half; which is 
too flow for an Obſervation, tho? very accurate; 
and an Error of an Hour is eaſily committed; 
whereas the Sun mult appear in different Places 
every Minute or two : for if it appear in the ſame 
Place for two Minutes, we cannot know exact! 
the Hour; and an Error of two Minutes will be 
an Error of half a Degree on the Map, which is 
ſeven German Miles and a half. The beſt Ap- 
pearances (to come within a Minute or two) are; 
1. An Eclipſe of the Moon, 2. The Moon's 
Place in the Zodiac, 3. It's Diſtance from, or 
Appulſe to the fixed Stars. 4. The Moon's en- 
tring into the Ecliptic, and cutting it. 5. The 
Conjunction, Diſtances, and. Eclipſes of the Satel- 
lites of Jupiler, which have been wonderfully dif. 
covered in this Age, by the help of Teleſcopes ; 
and greatly confirm the Copernican Hypotheſis, 


. 


Thy 
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The firſt Method of finding the Longitude ; U be ns 
-— | Eclipſe of the Moon. 9 5 


THIS is an excellent Method, 400 accurate 4 
enough if there were Eclipſes every Night : thus 
as ſoon as you perceive, by means of the Teleſcope, 

the beginning or end of an Eclipſe of the Moon 
obſerye the Altitude of a Star, or Point in which 
it is; which with the Altitude before given, or 
then found, will give the Hour of the Night. And 
if the Star be in the Meridian, the Work will be 
the ſnorter. And this Hour and Minute compared 
with that Hour and Minute in which the Appear- 
ance is to be, by Calculation, gives the Difference 
of Time, and o of the Meridians, for which the 
Calculation was made, and where the Eclipſe was 
ſeen: or, the Meridian of the Ephemeris being 

found in the Map, you may find the Meridian 
you are in, which is either to the Eaſt, if the 


| Hours are more, or to ad Welt if 1 than thoſe f 
in the Ephemeris. 


The ſecond Met bod of finding the Longitude: by the 
Moon's place in the Zodiac. 


THO that Method by the Eclipſe of the Moon 
is very accurate; yet becauſe : thoſe Eclipſes are 
but ſeldom, nor all ſeen in all Places, the Pro- 
blem is not ſufficiently ſolved z and the Seamen 
will not be much the better for it; yet it is a very 
uſeful way at Land, where Mathematicians live, 
and can obſerve them truly ; for thereby the Lon- 
ones of moſt Places are ſet down in the Maps. 
But this ſecond Method, by the Moon's Place in the 
Zodiac, may be tried —— tho! the Obſerva- 
tions and Calculation are very troubleſome and per- 
plexed, becauſe ofthe double Parallaxes ; and an Er- 


ror 


682 The Comparative Part 8K cr. VI. 


ror of an Hour itſelf may creep into the Work, which 
will cauſe a Miſtake of about an hundred Miles. 


Tho? the Error will be leſs if you take the Minute 


when the Moon 1s in the Ecliptic, and find the 
Hour of the Night, by the Altitude of ſome re- 
markable Star, or by the Time it comes to the 
Meridian, which is better. Then from that Hour 
find what Point of the Zodiac or Ecliptic is in 
the Mid-heaven, as Aſtronomers ſpeak, or in 
the Meridian, as we ſhall ſhow, which compare 
with the Time when the Moon comes to the Me- 
ridian, by the Ephemeris ; and thus we ſhall have 
the Hours in two Places as before, from which 


the Difference of the Meridians is found. 


The third Method; by the Diſtance of the Moon from 
ſome fixed Star, © 


BECAUSE we cannot obſerve the Moon in 
the Meridian for ſome Nights before and after 


New Moon, it being near the Sun; and fo the 


uſe of it is not ſo frequent as Seamen deſire ; 
therefore another Method, which may be more fre- 
quently uſed, is propoſed by the appearing or remov- 
ing of the Moon to or from the fixed Stars; but the 
Calculation is ſo troubleſome by the Parallaxes, and 
the Solution of oblique ſpherical Triangles, that Sea- 
men cannot. uſe it: nor will I trouble young Stu- 
dents with the multitude of Precepts thereto be- 
longing ; it requiring Men well verſed in Calcu- 
lations to go thro? it. There is a Monk in France 
called Duillerius, who thinks the Difficulties here 
may be avoided, or eaſily overcome, by a peculiar 
Method of his own; having lately publiſhed a little 
Book, in which he profeſſes to give an uſeful Mea- 
thod to Seamen for diſcovering the Longitude ; ad- 
ding ſeveral other things, and dedicating the ſame 
to the French King; and afterwards (becauſe nA 

: | aps 
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haps he got nothing for it) to the Confederate 
— of Holland; and at this Time that I am 
writing he demands the Reward. In the Book he 
gives two Rules, tho they are almoſt the ſame z 
only the firſt is propoſed more obſcurely, and is of 
no ſervice to Seamen. But he contradicts Euclid's 
Elements, yet pretends, that the Error will cauſe 
no Error in Practice; and therefore in the end of 
the Book he adds an eafier Method, by which 
there mult be a celeſtial Globe exactly made, in 
which the Ecliptic and it's Poles are accurately 
placed. 2. There muſt be an Ephemeris for the 
Sun and Moon, perfectly true, at hand. The 
Author ſays he uſed the Rudolphin Tables, and 
found them to agree with the Heavens. 3. From 
theſe Tables muſt be taken the Latitude and Lon- 
gitude of the Moon, for that Day in which the 
Obſervation is to be made; then applying the 
braſs Quadrant, one end to the Pole of the Eclip- 
tic, the other to the Moon's Place in the Ecliptic, 
obſerve the Latitude of the Moon upon it, and 
mark it; that Mark ſhows the Moors Place on 
the Globe, and it's Situation for that Day: and 
ſo from the Tables find the Moon's Place for 
the next Day, and mark it; then take a narrow 
Piece of Paper, of a ſmall Length, and apply it to 
the Globe above thoſe two Marks (for in this the 
whole Art conſiſts, as he confeſſes) and marking 


the two Points on the Paper, and, applying a 


Ruler, draw a Line from the one to the other; 
and that Line will ſnow the Moon's way in a Day. 
Then obſerve the Moon's Diſtance from a known 
Star at that Time, and taking it in Degrees and 
Minutes from the Equator or Ecliptic on the 
Globe, fix one Point — the Canada on the Star, 


and with the other deſcribe an Arch on the Moons 


Path, and mark where it cuts it, and bring the Qua- 
drant to it, and you have the Moon's Place in the 
Ecliptic 


— — 
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Ecliptic at the Time of Obſervation. Then find by 
the Ephemeris when the Moon will come to that 
Point; which being compared with the Time of 
Obſervation, gives the Difference of Time, and fo 
of the Longitude, I omit here ſome Precepts for 
the Equation of the Time, Sc. Thus the Author 
thinks to be free of the Parallaxes and Difficulties 
of the Refract ion. There ſeems to me to be ſeveral 
Faults in this Method ; but my Book going to the 
Prefs, I had not Time to examine all his Rules. 


The fourth Method; by the Moon's entring the 
| Ecliptic, 8 | 


THE Moon's Path cuts the Ecliptic, in two 
Points, into which when it comes, *tis ſaid to be in 
the Ecliptic, and from which it goes five Degrees. 
There muſt therefore be obſerved at Sea, the Time 
when the Moon comes into the Ecliptic; the Time 
may be alſo had when it comes to it by the Ephe- 
meris; and the Difference of the two Times gives 
the Longitude: but this Method is not eaſily fol- 
lowed, and the Calculation is very intricate, and 
_ to Errors; and ſo can be of little uſe in the 

atter, . | 


We fiſth Method ; by the Satellites of Jupiter. 


MOST Aftronomers think this Method prefer- 
able to that by the Moon, as not being ſubject to the 
Difficulties of the Parallax ; and when Jupiter is a- 
bove the Horizon it may ſtill be uſed. There are four 
Satellites which move about Jupiter as their Centre, 
which may be ſeen by a Teleſcope : this was the 
great Diſcovery of Galileo. Their proper Motion 
about Jupiter is ſwift ; for they have a Motion in 
common with Jupiter about the Sun, and with the 
other Stars round the Earth; that next Jupiter goes 

| roun 
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round in one Day eighteen Hours and an half; the 
ſecond in three Days thirteen Hours and an half; 
the third in ſeven Days two Hours; the fourth in 
ſixteen Days eighteen Hours. Their Motion is to 
be calculated for every Hour; and their Motions 
may be found in ſome Books, tho not common; 
and the Time of their Conjunctions with Jupiter 
(or of their immerſion or emerſion from his Sha- 
dow) being obſerved with a good Teleſcope, and 
the Time of Night when it happens; and con- 
ſulting the Tables, you will find when that immer- 
ſion or emerſion is to be; and the Difference of the 
Time, gives, the Difference of the Longitude. 


The fixth Method ; by Clock-work. 


BECAUSE all the former Methods have this 
Diſadvantage, that they cannot be obſerved 
Night (as is known of the Moon, and ſo of Jupiter 

when near the Sun); nor is it eaſy to make Obſer- 

vations of them at Sea, becauſe of the Ship's Mo- 
tion; therefore ſome have quitted theſe, and are 
now wholly bent upon making a Piece of Clock- 
work that ſhall go true with the Sun; and divide 
the Day exactly into twenty four Parts. 
IF ſuch a Thing could be made, it would 
render the Buſineſs eaſier for Seamen ; who then 
need only to obſerve truly the Hour of the Place 
when they left it, and ſet their Clock to that 
Hour, which would ſtill ſhow the Hour of that 
Place whereſoever they went, and finding of the 
Hour of the Place they are in, as ſhall be ſhown; 
they have, as before, the two Times, which will 
give the Longitude of the Place they are in. 

_ BUT tho? Artificers have been at great Pains to 
make {ſuch a Piece of Clock-work, yet none have 
had the good Luck to accompliſh it; for both the 
Matter out of which it is made, and the Air at Sea 
hinders the equality of their Motions 3 it monng 
- 3 aſter 
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faſter in hot than in a cold Air, So that the Clock 


which the Dutch, wintering in Nova Zembla, had 
placed in the Houſes, ceaſed to move; tho? they 
added a greater Weight. To ſupply this De- 
fe& ſome adviſe to bring the Clock every Day to 
the Hour of the Place they come at, which may 
be obſerved from the Heavens; yet a great Error 
will thus into the Work ; for on the ſecond Day 
the Longitude of the Places comes to be found this 
way, there will be ſome ſmall Error, and the third 


Day another, and the fourth another ; all which 


added will make the Error conſiderable. For Ex- 
ample, if in one Day there be an Error only of 
four Minutes, which will be in the beſt Clock they 
have yet made, the Error in the Longitude will 
be one Degree; and the next Day another, Ge. 
Therefore this Method is juſtly negle&ed by Sea- 


men; and at the Time I am writing, there are 


ſome at the Hague who promiſe to the States a 
true Piece of Clock-work ; but it being examined 
by Men ſkilled in theſe Things, it is found in- 


ſufficient (b). | 


(5) There is another great 


' Difficulty in the uſe of Clocks 


for diſcovering the Longitude : 
becauſe how perfect ſoever they 
may be made, yet they will 
ſhew the Hours in Places of 
different Latitudes, different 
from thoſe of the Place they 
were made for. Thus for Ex- 
ample, if a Clock fitted for 
Paris were to approach the 


. Equator, it would there ſhew 


the Hour ſlower by one twen- 
tieth Part, according to the 
Obſervations of M. Richer , or 


Ser Hiſt. Acad. Reg. by 
du Hamel, p. 110. 


LEMMA. 


more than three or four Mi- 
nutes according to M. Hayes 
and Couplet , than at Paris, 
And hence proceeds that Retar- 
dation of the Motion of the Pen- 
dulum of the Clock, towards the 
Equator, as mentioned Chap. iii. 
And Mathematicians by reaſon- 
ing according to the Principles 
there laid down, ſhew how 
much the Motion of a Clock 
may be retarded, according to 
the Diminution of the Latitude 
of the Place. But as in this 


Matter they are obliged ta 


T Hiſt. de Acad. Roy. 1700, 
1701. 3 


uſe 
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TTW 
BEC A Us E in each of the foregoing Methods 


the Hour is to be found at the Place where the 


Obſervations are made, we ſhall ſhow, from A- 
ſtronomy, how that may be done; the Elevation 
of the Pole being given, the Sun is to be uſed 
by Day, and the Stars by Night, and in both 
T imes *tis beſt to obſerve when they come to the 
Meridian, and uſe a good Clock for the interme- 
diate Time : for in half a Day there will be but a 
{mall Error, if care be taken: and ſo we have no 
need of the Latitude, tho? *tis wanted afterwards 
to find the Parallel of the Place. | 
BY Day we know *tis twelve when the Sun 
comes to the Meridian, and then the Clock is to be. 
brought to 12; but if the Hour be taken before 
twelve, bring the Clock to it; and obſerve when 
the Sun comes to the South, and the Clock will 
ſhow the Hours ſince the Obſervation, and ſo the 
Hour that was then. LE | 
BUT if you obſerve the Sun out of the Me- 
ridian, - and take it's Altitude, you will have a 
| ſpherical Triangle, in which is known the Com- 
lement of the Latitude, the Complement of the 
eclination, and the Complement of the Alti- 
tude z whence you may find the Angle between the 
two firſt by ſpherical Trigonometry. We ſhow- 
ed, Prop. xxiii. Chap, xxix. how to do it by the 


uſe an Hypotheſis, which made in all Parts, in what Pro- 
themſelves do not allow portion Clocks are retarded ac- 
certain, the Proportion they cording to the different Lati- 


aſſign cannot be relied on for tudes; that the Hour ſhewn 


diſcovering the Longitude of may be reduced to the true 
Places with any exactneſs. It Hour of the Place departed 
remains therefore to be diſco- from. 8 | 

vered, by accurate Obſervations | 


Globe, 
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Globe, which may be ſufficient for a 

Pher ; but Seamen muſt find it by Calculation : tho? 
ſome find it by an Univerſal Planiſphere; but I 
fear there will be an Error of ſome Minutes, By 
Night the Stars are to be uſed ; and ſome one or 
other may be found then in the South, or we may 


wait till one comes to it; then take the right Aſ- 


cenſion of the Sun and Star, ſubſtract the former 
from the latter; but if greater, add it's Comple- 
ment to three hundred and ſixty to the Star's Aſ- 
cenſion; and turn the Degrees to Hours and Mi- 
nutes. | h | 


PROPOSITION VIII. 


To explain other Methods of finding the Longitude, 
which properly give us not the Longitude itſelf, but 
the Point we are in, whoſe Longitude is wanted, 
which is of uſe to determine the Longitude, 


The firſt Method. 


Having the Diſtance of two Places, and the Latitude 
of both Places, to find the Difference of their Lon- 
gitude ; or the Point of the one being given in the 
Map or Globe, to find the other, 


I'F we uſe trigonometrical Calculation, we muſt 
find the Angle in the ſpherical Triangle, which 
hath three Sides known, i. e. the Angle between 
the Complements of the two Latitudes, or oppo- 
ſite to the Diſtance turned to Degrees. . 

BUT by the Globe and Map thus. Take the 
Diſtance, turned to Degrees, with the Compaſſes 
at the Place 
given, cut the Parallel of the other in a Point thro? 
which a Meridian being drawn, will be the Me- 
ridign of the other, But Maps, even Sea-Charts, 
are 


(6 HAP. 31. of Univerſal Geography, 689 
are not ſo proper or ready for this Method, as not 
giving the 1 accurately. 


The lane Method, 


Having the Point given, that one Place lies in from 
another, and the Latitude of both Places, to find the 
Longitude of the hers and it's, Place on the Globe 
and Map. | 


BY the Point it is in we RR avg the Angle 
between the Meridian of the one, and a Line — 
the one Place to the other. By Trigonometry, find 
the Angle between the two Complements of the 


two Latitudes, and you have the Difference of 


Longitude. | 
O N the Globe thus : bring the known Place to 
the Zenith, and-there apply the Quadrant of Al- 
titude z and having drawn the Parallel of the other 
Place, bring the Quadrant to the Point; and where 
it cuts the Parallel is the other Place, 
IHE ſame way on the Map: draw the Paral- 
lel of the unknown Place, then draw a Line from 
the given Place to the Point in which the other is; 
and where that Line cuts the Parallel is the Place. 
If the Point a Ship ſails on be enquired we n 
proceed otherwiſe, as in Chap. xxix. 


The third Mei hod. 


Having the Point a Place lies in from another whoſe 
Latitude is known, with their Diſtance, to find the 
Longitude of that Place, and its Situation on the 
Globe and Map. 


BY Trigonometry ; having the Complement of 
the Latitude, and the Diſtance in Degrees, and the 
Angle included between them, by having the Point 

YOULL 1 mM given; 


690 The Comparative Part SEOT. VI. 
given; find the Angle oppoſite to the Diſtance, 
which will be the Difference of Longitude. 

ON the Globe and Sea-Charts thus: bring the 
Place to the Zenith, and apply the Quadrant there, 
and bring it to the Point on the Horizon; then 
count the Diſtance on the Quadrant, from che Ze- 
nith; and a Meridian from the Pole thro' the Ex- 
tremity of the Arch of Diſtance, is the Meridian 
the other Place is in. We ſhall ſnow how this may 
be done by the Planiſphere in Chap. xxxiii. for the 
Globe is not ſo uſeful at Sea. 

THE ſame way may be uſed to find the Place 
on the Sea-Charts ; but *tis not ſo accurate, as we 
ſhall ſec in the following Chapter. 


The fourth Method. 


Having the Diſtance of an unknown Place from two 
other Places whoſe Diſtance from them is known, 


ON the Globe: take one' Diſtance turned to 
Degrees from the Equator, and one Foot being in 
that one Place, deſcribe an Arch, and with the 
Diſtance of the other, and one Foot in the other 
Place, cutthat Arch; and the Point of Interſection 
is the other Place. 
AND the ſame way on the Map; only the Di- 
ſtance is not to be turned to Degrees, but taken 
from the Scale of Miles; but if the Place be very 
remote there will be a conſiderable Error: for * 
Maps do not perform this accurately. 

T O work by Calculation is difficult, and re- 
quires a Figure; and is better learned from a 
Maſter than by reading. 


1 
7 
C 


- 
* 


- The fifth Merbod. 


Having two Places on the Earth, a the Prints in 

 evvich a third Place is ſituated from them, to find 
it's Place on the Globe and Map, and it's — 
tude by Calculation, . 


ON the Globe: 2 one Place to the Zenith, 7 
and apply there the end of the Quadrant of Alti- 
tude; bring it to the Point on the Horizon ; 
and draw a Line (or a vertical Circle from the Ze- 
nith) along the Edge of the Quadrant; and do the 
ſame with the other Place; and where the Quadrant 
cuts the firſt vertical Circle 1s the Place of the 
other. | 

AND the very ſame way may be uſed for find- 

ing it on the Map. 5 

THE Calculation of it we leave to a Miſtes; if 


he find a Scholar that is capable of it. 


BUT enough 1s ſaid of finding the e e 


whoſe great Uſe we have ſnown under Prop. ii. 


W E here add a Table of the Latitude and Lon- 
gitude of the chief Places of the Earth, that Stu- 
dents may have wherewith to exerciſe themſelves. 
This Table is alſo uſeful in every Part of Geogra- 
phy. The Author's Table, which was very erro- 
neous, is here omitted; and a new and exact one, 


agreeable to more late and careful Obſervations, 
added in it's ſtead. 


A TABLE 
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S Er. VI 


A TABLE of the Latitude and Longitude of the 
moſt remarkable Places in the World, from the lateſt 


and beſt Obſervations, the Longitude accounted * 
the Meridian of London. 


Note, All the Places that have S annexed to their 
. Latitude, are in South Latitude, and all the reſt 
are North from the Equinoctial. 
Places whoſe Longitude are marked W, are in Weſt 

| Longitude from the Meridian of London, and all 


the reſt Eaſt. 


Names of Places. 
b e ye 


cardy France 


Indie 


Adrianople, Turky| | 


in Europe 
Agra, a Capital in the 
Mogul's Empire - 


Aix, ProvenceFrance 


Aix la Chapelle 
Germany = 
Aleppo, Levant Aſia 
Alexandria, 

Africa - - - - = = - 
Alexandretta, or 
Scanderoon = = - - 


BS 0 


Egypt 


Bbeville, Pi- | 
50 9 N 
Achin, Sumatra Eaſt 


ll 


Algiers, Barbary A-| 


D. M. 


4 49 N 
43 33 N| 


29 O N 
43 4N 


50 48 N 
„ 6 


31 25 N 
37 10 N 


Latitude 


36 20 N 


Alſo, all the 


Longitude 
D. M. 
2 24 E 
93 15 E 
E 


79 24 E 


5 44 E 


7 OE 
41 20 E 


30 50 E 


37 50 E 


2 10 E 
Amiens 
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Names of Places. | Latitude | Longitude 
 þA;F 4 06 MM 366 
Amiens, Picardy Fr. 49 30 N | 2 50 E 
Amſterdam, Holland 52 29 N| 5 4 E 
Ancona, Italy - - - 43 30 N 14 30 E 
Antibe, Provence Fr. 43 15 N 8 9 E 
Antwerp, Brabant - 51 16 NI 4 10 E 
Appenrade, Sleſwick 1 tbe ten 
Denmark 55 26 N 10 30 E 
Archangel, Ruſſia - 64 50 N 40 10 E 
Arica Peu {South - &. 415 
America - - - [18 50 8 | 74 50 W 
Arles, Provence Fr. 43 15 N | 4 40 
Arras, ArtoisFrance| 50 16 N | 2:30 E 
Aſtracan, by the Caj . 
ian Sea Muſcovy | 46 5o-N | 51 30 E 
Athens, Greece ---| 37 25 N 23 40 E 
Avignon, Provence | 2876-4) 
France - -- -- [43 15 N 4 40 E 
Auſburg, Suabia Ger-| FW 
e e 47 55 N10 45 E 
TI Abylon, Chaldea 3 1 56 N 43 50 E 
Baden, Suabia | y 
Germany - 48 38 N 8 OE 
Bagdat Me ſopotamia 33 O N | 45 20 E 
Baldivia, Chili South |  __ 10 8 
America - -- - [40 0 8 | 78 O W 
Barbadoes, Mes- =- - 2 E 8 
Indies 13 10 N | 59 48 W 
Barcelona, Catalonia | . I 2 bln 
Spain - -- --- -141 10 NI 2 O E 
Wo "©NM:3 . -  Barkduc, 


694 The Comparative Part Sz r. VI. 


Names of Places.” ' | Latitude | Longitude 
- re +: 4D. M. D. N. 
Barleduc, Champagne | + $7 | 
France - - - - - - - [48 44 N. 
Baſil, Switzerland - [47 34 N 
Batavia, Java E. Ind. | 6 15 8 
Bayonne, Gaſcony Fr. 43 30 N 
Belgrade, Servia - - - 45 o 
Bengal, India - - --- 21 © 
Bergamo, Italy - - 45 43 
Bergen, Norway - - [60 o 
Berlin, Upper Saxony | 
Germany — — 5 52 10 N 
Bilboa, Biſcay Spain 43 10 N. 
Bologna, Italy - - 44 30 N 
Bologne, Picardy Fr. 50 36 N 
Boſton, New-Engl. - | 
Bourdeaux, Guienna ; 
„„ > A 4 44 55 N o 45 E 
Brandenburg, Upper E ie cn“ 
Saxony Germany - | 52 10 NI 12 30 E 
Breſt, Bretagne Fr. 48 34 N| 4 28 W 
Bremen, Weſtphalia INST 1 
Germany - - [53 O N 8 48 E 
Breſlaw, Bohemia 


my $ 96449 
2 


ss = 8 oÞ 


ID = Un 


& 8 838 ＋ 


=} 


— 


A 282 
O88 08 
_SHbty HSA 


+> 
N 
— 
O 
2 
G 


Germany - 51 5 N 35 E 
Briſtol, England - - [51 33 NI 2 34 W 
Brill, Holland - [51 55 NI 6 15 E 
Bruges, Flanders - -- [51 15 N 3 OE 
Brunſwic, Germany |51 55 NI 11 30 E 
Bruſſels, Flanders - | 50 48 NI 4 5 E 
Buda, lower Hungary [47 ON 16 55 E 


Ca AP, 37. of bug Gegraphy, 
Names of Place | | Latitude Tonerde 


E [D. M. D. M. 

| Adiz, Aadaluſia AE: 15 
Spain - 36 5 N| 5 
Cairo, Egypt Africa 30 10 N 31 
Cagliari, Sardinia- 39 10 N| 9 

Calais, France, - - 50 57 N 7 | 
Calmar, Sweden-- - 56 55 NI 17 
Calecute, - Eaſt Indies II ON 74 
Cambodia, India - -|10 20 N 108 
Cambray, France 50 10 N| 3 
Candia, in Candia Ill 34 55 N| 24 
Canterbury, Englandſ;1 10 NI I 


Candia, Ceylon -Eaſt| _ 920 eng 
7 Indies - ids 7 30 N| 80 30 
Cape of Good Hope- 34 15 819 50 E 
Cape Verd [14 30 N 16 26 W 
Cartagena, Spain - - 37 o NI o 28 E 
Carthage, Africa - - 35 o NI II 
Catanea, Sicily - - [37 20 NI 15 15 E 
Ceuta, Africa - - - [35 50 N| 5 27 W 
Ceylon, Eaſt India -| 7 50 N | 83 20 E 
Chriſtianſtadt, Goth- | 


land Sweden - - - 56 35 N 14 36 E 
Cochin, Malabar Ind. 10 O N 75 18 E 
Cochin, China E. Ind. 13 0 N [10% o E 
Cologne, Germany 50 40 N| 7 10 E 
Compoſtella, 'Galicis . 

Spainͤn = = = - 42 45 N| 8 15 W 


Conſtantinople - 41 40 N 29 40 E 
Copenhagen, Zeland Fe: * 440 
Denmark - 55 40 N 12 35 E 


Names of Places. 


Cork, Ireland - 
Corinth, Morea Turky 
Cormandel, India - - 
Cracow, Poland - - 
Cremona, Italy - - - 
Cuſco, Peru 


Cyprus Iſland, Levant]: 


Antzic, Poland 
Dardanels, Tur. 
Delft, Holland 


Derbent, by the Caſ- 


plan Sea = 
Dieppe, France 
Dort, Holland - - 
Doway, Flanders - - 


Dreſden, Saxony 


Droutheim, Norway 
Dublin, Ireland Dn 
Dunkirk, France - - 
Durazzo Albania Tur. 
. ey OD: 


Pe Pinker) Scotl. 

Ebbing Poland 

Elſinborg, dures 
Sweden 55 

Elſineur, Zeland Den- 
mark 

Embden, Weſtphalia 
Germany — — 


The Comparative Part 


Latitude 


— 


> oa __ 
A 0 


o 828 O ON 
22 22 zZ EZ z Zz 2 


D or 
oO 


* 


Oo | O 
S:; 2: 


-SECT, VI. 
Longitude 


M. 
NR 


24 25 E 


78 20 E 
20 50 E 


10 32 E 


73 49 W 
34 OE 


19 30 E 
28 O E 


11 
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| Gulph 3208 - 
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j | 
Names of Places. | Latitude | Longitude 
8 D. . 
Enchuyſen, Holland 52 50 N 4 30 E 
Epheſus, Natolia Aſia 37 50 N | 27 35 E 
Erfort, Saxony Germ.] 50 40 N 11 30 E 
Errara, Italy - -| 44 45 N| 12 10 E 
Ferro, Canaries 28 5 NI 18 10 W 
Fez, Barbary Africa 33 15 N | 3 500 E 
Florence, Tuſcany | 
_ © Italy: :-- :-$43 4 Nb 11 35 E 
Fontarabia, Biſcay Sp. 43 oN| 1 4⁰ w 
Frankford, on the O- 3 
der Germany 52 28 N 14 35 E 
Frankfort, — ts ; her 5 
Main Germany 49 45 N E 
= —_— Suabia Ger- "is T ” 5 
many = -147 50 NI 8 10 E 
F urſtenburg, Suabia]  _ þ 
ee -147 15 NC 9 15 E 
Allipoti Roma- - TY 
nia Turky - -|46 55 NI 28 20 E 
Geneva, Savoy _ 46 15N| 6 12 E 
Genoa, Italy 44 25 NI 9 22 E 
Ghent, Flanders [51 G NI 3 35 E 
Gibralter, Spain [35 50 NI 5 35 W 
Giron, Catalonia Sp. 41 45 NI 3 12 E 
Glaſgow, Scotland - 56 20 NI 4 18 W 
Gneſna, Poland * 52 25 NI 18 32 E 
Goa, Eaſt-Indies - [15 30 N 73 50 E 
Gombroon, Perſian | | 
710 NI 56 OE | 


Names of Places. 


Gottenburg, Sweden 
Granada, Granada Sp. 


| Grenoble, Dauphine | 


France 
Grodno, 
/ Poland 


Groeningen, Holland | 


| Guadaloupe, America 
H 

Ague, Holland 

l Ger- 

Hanover, Saxony 

Germany 


Harlem, 1 


aw ? 
TY 


- | 


Heidelburg, Lower | 


Rhine Germany 
St Helen's Iſland = 
Helmſtadt, ny 

Germany - 


Hildeſheim, Weſt- 


#4 


phalia Germany uy | 


Hoen, Zolern Suabia 
r 


"7 


America 
J eruſalem, ' P deine 


ames-T own, 


' * 
. 
= 


Lithuania | 


1 


* . z | 


Vieginl Ne, | - 


Latitude a 


"mw 


4 » 


; 
p * 
* =  . WS + 
. 
5 


[D. 
12 O E 
2 45 E 


Longitude 
M. 


5 40 E 


Cn AP. 31. 
Names of Places. 
Ingolſtadt, Bavaria 


Germany = 
Inſpruc, Auſtria Ger- 

many - — 
Iſpahan, antient Par- 

thia Perſia 


| Jules, e 
a. Crim Tar- 


tary 
Kaminiack, Podolia 


Poland ©-£-. 38 


Kargapol, Ruſſia - 
Kexholin, 
sweden 

Kiow, Ukrain Poland 
Koningburg, Pruſſia 


Poland  - ©; » {4 
Konizeck, 1 — 


L Poland 


Landau, Suabia 
Germany 

Laodecia, Natolia 4 

Leghorn, Italy — 


Lemburg, Poland 


Leopoldſtat, Hungary 
Lepanto, Achaia Tur- 
k 


Lewarden, W. Frieſl. 


Leyden, Holland -|5 


| 


Finland , 


of Univerſal Geography. 


Latitude || Longitade 
D. M. D. M. 
-[48 32 N 3 0 E 
[47 40 N 14 45 E 
33 0 N 53 10 E 
| 50 20 NJ | 8 45 * 
46 © Den. 
49 20N| 24 35 E 
61 30 NI 42 15 E 
61 20 NI 31 O E 
$0 -30idÞg245:8 
54.55 NÞ 22 15 E 
54 15N]-18 50 E 
52 55 N 18 25 E 
48 50 NI 8 10 E 
38 10 N 29 30 E 
43 40 N 11 10 E 
49 50 Nj 25 15 E 
48 45 NI 18 40 E 
38 30 NI 20 40 E 
53 0 NI 6 30 E 
52 10 NL 430 E 


Leiplic | 


J 
G5 
— ——— WAY TIES OO EB OP EE A it > «%«c„c„„„ % r > > TEE DI —,ĩ7ĩ “ 


— co Deen ermmran unegn—nts 
ee eee eee eee ee ee nat. A —— * Ee V » » »» » » » EEE EE de IS — 


. — — —— — —— ] ñ .ꝓ7T...—ærrr—⁵7 CCL 


— PEARS... Math oat 
——— — 


— — — — 
— — 


— bY — —— — -- 
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— — — es — — . — — 


— rr 
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— 
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— — — 
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Names of Places. 


Leipſic, Germany 
Liege, Spaniſh Pro- 
vinces 
Lima, Peru South Fa 
merica — — 
Limburg, Spain 
Lintz, Auſtria Germ. 
Liſle, Flanders — 


Liſbon, Portugal 


Livorn, fee Leghorn 
LoN DON Metropolis 
of England 


Loretto, Tuſcany Italy 


Lubeck, Holſtein 
Denmark -<- = 
Lublin, Poland 
Lucerne, Switzerland 
Lunden, Gothland 
| Sweden . 
Luxemburg, Saxony 
Germany = = 
Luxemburg, France 
Lyons, Lyonois Fr. 
M 


Adagaſca =« 

Madrid, New 

Caſtile Spain 

Maeſtricht, Spaniſh 

Provinces - = 

Magdeburg, ey 
Germany = 


1 


| Latitude 
D. M. 


50 25 N 


11 30 8 
50 20 N 
48 10 N 
50 40 N 
38 45 N 


51 32 N 
43 36 N 


54 10 N 


51 18 N 


46 42 N 


55 30 N 
53 10 N 


49 20 N 
45 40 N 


19 29 8 


50 34 N 


51 45 N 


50 50 N 


40 © N 


SECT. VI. 


Longitude 
D. M. 


12 50 E 


8 E 


78 40 W 


6 20 E 
14 30 E 
2 50 E 
8 20 W 


oo oo 
14 38 E 
11 20 E 
28 o E 
25 E 
13 25 E 
10 40 E 
6 12 E 
4 40 E 
43 55 E 
3 28 W 
5 45 E 


12 30 E 
Majorca, 


CHAP. 31. 


Names Places. 


Majorca, in the Me- 
diterra nean 
St Maloes, Bretagne 
France - 
Malaga, Granada Sp. 
Malta, near Sicily Me- 
diterranean — 
Malucca, in the Eaſt 
Indies - 
Mantua, Italy - - 
Marpurg, Germany 


Marſeilles, Provence | 
France = 
| Martinico Ifland, W. 
Indies — — 


Mentz, Germany 
Meſſina, Sicily = = 


Metz, Lon Germ. 


Mexico, N. America 


St Michael, ſee Ar- 


changel —< «| 


Milan, Italy - - 


Minorca Iſland, Me- 


diterranean - = 
Mittau, Courland - 
Mocha, China 


Modena, Italy - <| 44 


Montpelier, 8 
doc France - 
Moſcow, Capital of 
M oſcovy — th 


— 


Latitude 


D. M. 


39 00 N 


% 36 N 


36 ON 


35 5o N 


4 1 
45 16 N 


50 30 N. 
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Longitude 


[D. M. 


2.30 E 


2 20 W 
3 56 W 


14 oo E 


100 25 E 


— 


8 50 E 
5 40 E 
60 55 W 


8 15 E 
15 40 E 


6:6 E 
OY 


24 oE 


4 3 


25 o E 
116 35 E 


| 11 45 E 
43 28 N 


4 OE 


9 30 E 
: Mouſol, 
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Names of Places. 


Mouſol, near old Ni- 
neveh a 

Munſter, Weſtphalia| 
Germany —_ 

Munchen, or Munic 


Bavaria Germany 


Amur, Flanders 
Nancy, Lorain 

France - 
Nantz, Bretagne Fr. 
Nankin, China - - 
Naples Italy — 
Narva, Livonia - - 


Narbonne, Langue- | - 
42 50 N 
Naſſau, upper Rhine [- 


doc France 3 


Germany = 
New Piedmont, Italy 
Niſmes, 
France - 
Norwich, England - 


| Norkoping, ( pgs a 


Sweden 
Notteburg, Ingria 


Sweden — 


Languedoc ; 


Tbe Comparative Part 


Latitude 
D. M. 


34 32 N 
51 45 N 


47 45 N 


50 10 N 


48 32 N 
47 12 N 
31 o N 
41 45 N 
58 55 N 


Nuremburg, Franco- 


nia Germany - 49 


SECT. VI. 


Longitude 
D. M. 


43 O E 
7 48 E 
11 35 E 
4 50 E 
6 40 E 


1 30 W 
118 30 E 


14 50 E 


30 30 E 


{ 
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Names of Places. 


O 
Leron, Gaſcony 
France 
Onſpack, or Anſpec 
Franconia Germ. 
Orange, Provence 
France — 
Oran, Barbary 4 
Ormus, Perſia - 
Oſnaburg, Weſtphalia 


Germany - 


| Oudenard, Flanders 


Oxtord, England - * 
7 9 


Adua, Italy - - 

Paderborn Weſt- 
Phalia Germany - 
Palermo, Sicily - 
Pampelona, Spain 


Paris, France ws 
Parma, Italy 
Pekin, China 


Perpignan, Catalonia 


Spain 2 2 30 N 
Pergamos, Natolia A- . 
1+ Bs 37 50 N 
Peter Wann Scla- 4+ bay 
| vonia | hin 45 0 N b 
Philipopoli, * 0 
Turk xe 42 30 N 


Panama, America 


24 35 E 
Philadel- 


- — fl * . — 2 — > 
Font ooo > one we eee 
9 1 « = * — o 


. — BE s 2 2 — — — —_ 
" — — — — 
r 5 - _ . — pe 
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Names of Places. 


Philadelphia, Natolia 
Aſia — - 
Pignerol, upper Dau- 
phine France - - 
Piombino, Tuſcany 
Italy - — 
Piſa, Tuſcany Italy 


Placentia, Parma Italy 


Pleſkow, Ruſſia < 
Poitiers, Orleanois 

Rane 
Port, or Oporta Por- 

tugal » Ch bs 
Port-Royal, Jamaica 
Prague, Bohemia - 


Preſburg, Hungary 


Q_ 
Uebec, Canada 
R 


Aguſa, Dalma- 
tia Turky - 
Ratiſbon, Bavaria - 
Regio, Calabria Italy 
Rheims, Champagne 
France - — 
Rhodes, Iſland Ar- 
chipelago -=- -= 
Riga, Livonia - - 


. Roan, France 


Rochel, Orleanois Fr. 


38 35 N 
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= 1 
Latitude 
+ 


| 
42 54 N 


43 55 N 


44 50 N 
58 10 N 


46 30 N 


40 52 N 
17 40 N 
50 O N 
48 22 N 


47 10 N 
4 
42 25 N 
43 34 N 
38 40 N 


49 20 N 


35 30 N 
„ ON 
49 27 N 


45 55 N 


* 


44 48 N 


Sg cr. M. 


Longitude 
D. M. 


N 


7 32 E 


11 10 E 


11 12 E 
10 15 E 


33 55 E 
o 20 E 


7 50 W 


T5 565 W- 


14 25 E 
15 30 E 


70 15 W 
16 30 E 
ta o 
16 10 E 


3 886 E 


29 15 E 


24 48 E 


o 57 E 
00 50 W 


ROME, 


"ae it 


' C2 CN Ca I'nm 


FE Samarcand, Tartary 
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Names of Places. 


Rome, Italy 8 
Roſes, Catalonia Sp. 
Roſtock, Germany 


Rotterdam, Holland | 


5 

DAltſburg, Banat | 

- Germany. 
Salamanca, Leon Sp. 
Salonichi, of Theſſalo- 
nica Furk y +; 
Sallee, Africa 


Sar agoſſa, Atragon Sp. 
Sardis, Natblia Aſia 


Scanderoon, fee Ale- F 


xandretta; 
Scaff hauſen, Switzer= 


land Germany t 
gelites, ſee Athens. 
Seville, Andaluſia Sp: 3 
Siam, Eaſt Indies 14 


Sleſwic, Denmark 
Smolenſto, Muſcovy 


Smyrna, Natolia Aſia : 
Soiſſons, France 2 


Spires, upper Rhine 


Germany — * 4 = . 


Stetin, Pomerania x 
Stockholm, 'Sweden 


—_—_— 
* 


5 Straſburg, Gerinany 


3 Sicily 35 
I N 


VOI. II. 


v 
Latitude Longitude 
. ... 

42 8 N13 7 E 
41 5 N 3 30 E 
54 10 NI 12 50 E 
51 n 4 12 E 
| FLY 20 N b 1326 E 
ja 45 N 450 E 
40 42 N 22 45 E 
22 25 N 7 45 E 
40 ON. 63 45 E 
41 20 N o 45 W 
380 10 N 29 5 E 
14 5 N00 50 E 
55 57 NI 940 E 
54 55 N 33 30 E 
38 4 N 29 6 
49; 20 NL 3 30 E 
49 0 NI 8 10 E 
53 28 N 14 30 E 
59 30 N19 5\E 
48 17 N 7 5 E 
35-15 NI 15. O E 


. 3 


a. — — - 2 8 % — — - — —— . 
_— Om une”, oe oem ———— — — — — — 
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- Names of Places. | Latitude | Longitude 
| D. . WM 
T 

Angier, Barbary 
Africa 35 45 NI 6 OW 
Tarragon, Catalonia 
Spain 40 55 N 1 20 E 
Temeſwaer, Hungary 45 30 NI 18 40 E 
Tetuan, Africa 35 30 NI 5 30 W 
Tolouſe, * 
| France =— 1 N 1 
Thorn, Poland 44 : N | 19 — E 
Th atira, Natolia A- 
FA 38 28 NJ 28 32 E 
Tyrol, Auſtria Germ. 46 15 NI 10 50 E 
Toledo, New-Caſtile e 
Spain - - 0 N 3 30 W 
Torneo, or Torno off e 
Lapland 5 65 50 NI 23 30 E 
Tours, Orleanois Fr. 47 10 NI o 56 E 
Toulon, Provence Fr. 43 0 NI 6 8 E 
Tournay, Flanders 50 35 NI 3 28 E 
Trent, Auſtria Germ. 45 co N 11 36 E 
Treves, or Triers, 3 
lower Rhine Germ. | 49 3o0N| 6 42 E 
Tripoly, Barbary Afr. 33 5 N 13 50 E 
Tubingen, Germany 48 34 N| 9 20 E 
Tunis, Barbary Afr. 35 30 N 12 40 E 
Turin, Piedmont Italy 44 50 N 7 42 E 
* 1 
Abs, Dau- 15 
phind France 45 © N 4 52 E 
| 3 Spain — [39 15 NI o 10 E 
Yallado- 
2 | 
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Names of Places. Latitude | Longitud2 
CCW 
Valladolid, Old Ca- | 

ſtile Spain [41 28 N| 3 50 W 
Vendoſme, Orlea- 1 

nois France - 47 45 Ni 1 6 E 
Venloe, Gelderland SN 6 FE, 
Venice - — 2 50 E 
Verdun, Lorrain Ger-| 
many —« — — E 
Verona, Italy — — E 
Vienna, Auſtria Ger- a 
r E 
Ulm, Suabia Germ. N E. 
Upſal, Sweden — N 
Urbino, Italy — N 
Utrecht, Holland — N 
Arſaw, Poland 52 10 NI 22 O E 
Waradin, /ee | 1 
Peter Waradin | 
Wardhuys, Norway|71 8 N 29 o E 
Waterford, Ireland |5z NI 7 8 W 
Weimer, Saxony Ger-4 -._- So 
man — 50 42 NI 12 5 E 
Weſel, Weſtphalia | 
Germany — — 5132N| 6 30 E 
Wiborg, Jutland Den- | 
mark — — 56 25 NI 9 20 E 
Wiborg, Finland Swe- 1 
den — — — 60 50 NI 30 0 E 
Wiſbuy, Gothland | 
Sweden — — 5 30 NI 20 o E 
8 N 2 Witten 
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Wittenburg, Saxony 
Wolfembuttle, Brunſ- 


2 „„ 11 * 
— — I — 1 7 G « ob * 5 — " » 
26 1 


WWirtſburg, Franconia 
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Names of Places. Latitude Longitude 
: > $0. M. |D. 


: 


- Germany — 51 28 N 13 I; E 


wie Germany — 51 50 N 10 45 E 
Wormes, Germany 49 12 NI 8 28 E 


Germany 49 20 N| 10 10 E 
Ork, England 53 20 NI o 48 W 
_ Yrvica, Mediter?⸗ Ss: 
ranęan * — 38 40 NI 1 10 E 
En. e 


{. Germany —|52 30 N] 10 26 E 
utphen, Gelderland | | == 


"Holland — —|;2 4N| 6 6E 


T HE great Uſe of the Table of Latitudes, we 
have ſufficiently explained in the preceding Propo- 
ſition ; and alſo the famous Uſe of the Longitudes 
of Places in the end of Prop. 11i. of this Chapter. 


For Example, having the Hour when an Eclipſe is 


to be in one Place, or when the Sun enters Aries, 
or when the Sun and Moon are in Conjunction, or 
the Hour of the Appulſe of the Moon to a fixed 
Starz to find the Hour when the ſame will happen 
in another Place, whoſe Longitude is marked in 
the Tables. This is done by turning the Difference 
of Longitude into Hours, and adding it to the other 
Place, if leſs, but ſubſtracting if more; which will 
give the Hour when the Phznomenon. happens 
in the other Place. 


BUT 
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BUT the principal Uſe of this Table will ap- 
in the following Chapter. 

AN ſeeing the Uſe of the Declination and 
right Aſcenſion of the fixed Stars is very neceſſary 
in Geography and Navigation; we here add a 
Table of them; for the Year 1710. *Tis known 
in Aſtronomy, that there is a Change in theſe, by | 
reaſon of the Motion of the fixed Stars on the Axis 
of the Ecliptic. *Tis proper to have a Fable of a 
great many Stars; for the ſame Stars are not al- 
ways above the Horizon at Night. We add them 
here, chiefly for the Practice of young Students, 
that they may work the Problems. This belongs 
to Aſtronomy, but is alſo of great Uſe in Geo- 
graphy and other Sciences. 

BY Aſtronomy we find the Declination oak | 


0 Aſcenſion for each Year. The Tables fol- 
ow. 


710 The Comparative Part 8 x cr. VI, 


A Table of the Sun's 


br Ajcenſon, © 


Febru. 
Right 


= ſcenſion 


March 
© Right 


ril 


Aſcenſion. 


MJ]H. M 


May 


D Right [O Right © Right| 
Aſcenſion Aſcenſion Aſcenſion 


4323 29 


471-3 3301 
51123 37ʃ01 


55123 40 


373 


3ibs 


1 — — IS OS OT 


- — — — 4 8 — . = l 
"I —— ———— — —— "4 — 5 * — — — — — 4 y , 1 
— a 2 
4 4 * — 
D 2 Co 
* — — _ 2 — — 4 * * . —— — — — — - . - : — - 
* 


_— Pt 


45123 


48103 4 


523 


51 5903 


0303 
0 
1104 
1404 


2 2604 
3402: 3004 
3802 3304 


" 41103 35 5 41 


* 


47105 53 
_55P3__51 


22 4lſoo 24 184 
22 45% 2702 2204 


22 4900 31 


_ n CEEE_ 


555 
5905 
03'06 
07106 
11,06 


1506 22 
1906 27 
2306 


ov 3 
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A Table of the Sun's Right Aſcenſion. 
IJ July | Auguſt|Septem | October Novem. 
S Ri Right O Right O Right ight 
< ; Gra, Drenf Aero Renton Daene 
H. MH. MH. NMH Mg. Ma.” 
2409 26011 2013 0915 08 
28009  3o[rT 24113 1315 12 
32/09 3411 27/13 16|15 16 
3609 38011 31013 20013 20 
40009 4111 34113 23j15 24 
667 4409 4511 37/13 27415 28117 
757 480g 40% 42113 3115 32ʃ 
87 5209 521 4513 3505 37 
1 997 569 56011 EE 3915 41 
1008 oopg 59h 5oſl3 4215 46 
11108 O4, Ogi 56113 5 500 
128 o8jto 07/12 ois 350015 54118 
1308 1200 1112 03/13 54ʃ15 59118 
1408 160610 15ht2 0713 380616 03118. 
[5j08 20010 18]12 10j14 1016 0818 
16%8 2410 22/12 1414 o5h;6 12118 
1708 28/10 26012 18014 09016 1618 
18168 3210 2912 21114 1316 2018 
1918 36j10 33|12 25/114 17/16 24118 
20108 40j1o 36012 28114 21116 29118 
2 108 4410 4002 3214 2516 33118 
2208 480/10 44112 36064 29016 37/18 
23108 52110 48012 3914 33016 41118 
2408 56610 51012 43/14 37/16 45118 
2508 59j10 54112 46114 446 lie 
2609 og io 358012 50|1 4 44116 54019 
2709 07|r1+ o2[12 5414 48016 5819 
2869 1101 osht2 58/114 52117 0319 
2909 15/1 0913 oz2jl4 568617 0719 
3009 1811 1213 06615 oo[t7 1219 
3109 22] 16 15 oa] 119 
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066 VI 


a 


A Table wing the Ri gbr SPAM De- 


clination, and — of the Princi 


Fixed Stars. 


* 


— — — ” — — 


"N__ 


Names of the Stars. 0 
Boe Star” —- 2 
. Girdle of Andromeda — 2 
. Bright Star of Aries —|2 
Meduſa's Head 2 
Kight fide of Perſeus 2 
ldebaran, or Bull's Eye —|1 
apella, or the Goat — —|1 
Bright Foot of Orion 1 
Middle Star in Orion's Belt -|3 
Orion's Right Shoulder I 
Auriga's Right Shoulder ——|2 
Bright Foot of Gemini 2 
Fyrius, or the Great Dog —|1 
Caſtor, or Northermoſt Twin|.2 
rocyon, or the Little Dog -|2 
Pale or Southermoſt Twin 2 
Jara' s Heart — 1 
Lyon's Heart, or Regulus —|1 
The Lower of the Pointers —| 2 
The Upper of the Pointers —| 2. 
Lyon's Tail 1 
Upper of 1wo laſt in the Square 
of the Great Bear 2 
but two in, the Great 8 
.- Bear's Tai! — N 2 
I 


Pirgins Sike — 


© 
+ 


£ ” Fad 
r wy / 


Right | Decli- 3 


Aſcenſ.] nation. 


4939 54 N 


[ 
1s 
8A 


IE 


L but one m tbe Great, [' 


Laſt in the Great Bear's Tail 2 
Artturus 
Foremoſt Guard ——= —— 
Brighteſt of the Crown — 
Brighteſt of the Serpeni's Neck 


Antares, the Scorpion“ Heart I 17 1 2 


Head of Hercule — 3 
Opbincus, or Serpent*s Head 3 
Lyra, or the Harp] 
Swan's Bill 
Vullure, or Eagles Hart 
Star's. Tai ": wb 2) 
Mouth of Pegaſus + 
Famelhaut 
Marchab, or Pegaſus Wing 
Scheat, or Pegaſus Leg —— 
Cephuss Knee 
Andromeda's Head. 


— —— 


Do 208600 


8 


q 
” 


Anm  URU_—_— 
t& 


End of Pegaſus Wing —— 


The: Explanation and Uſe of the Tables of the Sims 
| Right Aſcenſion, and of the Rig 


Declination of the fixed Stars. 
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Right Decli- 


ZZ ZZZ ZZ N ZQZ Y TAZ 


2 2 2 2 2 


\ 


bt Aſcenſion and 


FOR the Table of the Sun's Right Aſcenſion, 
ſeek the Month at the Top, and the Day in the 
left Hand Column, and in the common Angle, is 
the Sun's Right Aſcenſion. Example, on the 19th 
of July, the Sun's Right Aſcenſion is 8 Hours 


28 Minutes. 


1 & » 4 
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IN the Table of fixed Stars, the firſt Column 
is the Names of the Stars; the ſecond, the Mag- 
nitude; the third, the Right Aſcenſion in Hours 
and Minutes; and the fourth, the Declination in 
Degrees and Minutes. Example, the Virgin s Spike | 
is of the firſt Magnitude, Right Aſcenſion 13 
Hours 11 Minutes, Declination 9 Degrees 44 
Minutes South, Cc. 


I. To find the time of a Star's coming upon the 
Meridian. 


SUBSTRACT the Right Ates of the 
Sun, from the Right Aſcenſion of the Star, (ad- 
ding 24 Hours to the Right Aſceniion of the Star, 
if Subſtraction cannot otherwiſe be made) the remain- 
der is the time of the Stars coming to the Meri- 
EXAMPLE. I deſire to know what time the 
2 Dog comes to the Meridian, December the 
25 


H. M. 
Right Aſcenſion of the Great Dog — 6 33 
Right Aſcenſion of the Sun — — 19 4 
Remainder (24 Hours being added 
to the Right Aſcenſion of the » 11 29 
Great Dog.) — 4 


THE Great Dog ſouths 29 Minutes paſt 11 at 
Night; 


II. By the Altitude of a Star, when upon the Me- 
ridian, to find the Latitude of the Place, © 
Note, In North Latitude, thoſe Stars whoſe North 
Declination exceed the Complement of Latitude, 
may be ſerved under the Pole 


_ THIS may be reduced to four Rules. | 
1. WHEN 
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41, WHEN the Star is between the Horizon 
and the EquinoCtial, ſubſtract the Declination from 

the Complement of Altitude (commonly called the 


Zenith Diſtance) the Remainder is the Latitude of 
the Place. Example. 


D. M. 
Suppoſe the Complem. of Altitude be 70 30 
The Declination Soutiiao — 40 oo 
The Latitude is — 30 30 


2. WHEN the Sun or Star is between the E- 
quinoctial and the Zenith, add the Complement of 
Altitude to the Declination, the Sun is the Lati- 
tude of the Place. Example. 

D. M. 

Let the Complement of Altitude be 35 oo 

The Declination North — — 10 oo 


The Latitude is 45 00 


3. WHEN the Sun or Star is between the 
Zenith and the elevated Pole, ſubſtract the Zenith 
Diſtance, or Complement of Altitude from the 


Declination, the Remainder is the Latitude. 
Example. 


D. M. 
If the Declination be. — 20 oo 


The Complement of Altitude. — 10 45 
The Latitude of the Place is —— 9 15 


4. WHEN the Sun or Star is between the 
elevated Pole and the Horizon, or, which is the 
ſame, when the Sun or Star can be ſeen under the 
Pole. Add the Altitude of the Sun or Star to the 
Complement of it's Declination, the Sum is the 
Latitude of the Place, Example, 


Sun's 
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| D. M. 
Sun's Alrirode above the Horizon - — 5 oo 
Declination 22 o0 // it's Complem. 68 oO 
The Sum is the Latitude = 73 8 


Note, The Complement of Altitude, which i is FN Ze- 
nith Diſtance, is what remains, when the Altitude 
of the Sun or Star is taken from go Degrees. 


Example. 


3 | N. 
From 2„— 90 oo 
Subſtract the Altitude ſuppoſe — 46 10 
Remains the Zenith Diſtance — 43 506 


— 
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CHAP. XXXII. 


of the mutual Situation of Places, 451 of the 
mn aking of Globes and Mops. 


PROPOSITION I, 


Harig 4 given Place on the Earth, to 2 bew 
another Place bears from it. 7 


HA is, to find the Point it is in, or the 
Angle of Poſition made by the Meridian, 
and an Arch from the one Place to the other: For 
Example; ſuppoſe we are at Amſterdam and de- 


ſire to know how Rome, Conſtantinople, nn 
&c. lie from it. 


The ff Method | 


WHERE you can ſee one Place from another, 
tis eaſily done, by a Semicircle placed horizontally, 
and directing the Index on it to the Place; then ob- 
ſerve what Angle that Line makes with the Meri- 
dian Line, firſt found; which may be turned to 
Points, allowing eleven Degrees and a Quarter 
for a Point:; and ſo every Place may be obſerved 
round you. We may next go to another Place, 
and from that obſerve, how all the Places in view 
bear from us; which will determine each Place 
in a Map, by the cutting of two Lines. 


The 
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The ſecond Method. 


IF you have the Places propoſed on the Globe, 
bring the given Place to the Meridian, and ele. 
vate the Pole for it's Latitude ; and fixing the Qua- 
drant of Altitude in the Zenith, bring it to the 
ſeveral Places ſucceſſively. The Quadrant will ſhow 
on the Horizon, the Angle of Poſition and the 
Point wanted: thus we may tell how Rome, or Con- 
ſtantinople, lies from Amſterdam : which that we may 
conceive on the Earth, we muſt know which way 
the North lies ; and ſo how the other Points lie. 


The third Method. 


ON right lined Maps: if the propoſed Places 
be found in them, their Situation towards one ano- 
ther may be ſeen by the Eye, a right Line be- 
ing conceived to go thro* the Place, North and 
South; and another croſſing it at the Place at right 
Angles, ſhows the Eaſt and Weſt : from which the 


intermediate Points may be conceived. Or by ſweep- 
ing an Arch, or Quadrant, with the Center at one 


Place, you'll have their Bearings more exactly. 
But this holds only in particular Maps ; for in ge- 
neral and curve-lined Maps, the Points are not 
found ſo exact as one would deſire, 


The fourth Method. 


HAVING the Latitude and Longitude of two 
Places, their Bearing from the one is accurately 
found by ſpherical Trigonometry, either the com- 
mon way, or by Logarithms, or by an univerſal 
Planiſphere, or even by the Globe : for in a given 
Triangle you have the Complement of the Latitude 


of both Places, and the Difference of their Longi- 


rude 3 


/ 
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tude; and the Angle wanted is that adjacent to 
either of the given Sides; which will ſhow how one 
Place bears from the other. But this will be made 
plainer by a Maſter and a Figure, and herein appears 
the uſe of the Table of Laritudes and Longitudes. 


The fifth Method. 


HAVING the Latitude and Diſtance of two 
Places, to find their Situation, with reſpect to one 
another. This may be done by ſpherical Triangles; 
but there 1s no need of adding more on this Head. 


PROPOSITION II. 


Having a Place on the Earth, or on the Globe, to find 
all the Places that lie in the ſame Point from it. 


FOR Example; to find the Places that lie 
North-Eaſt from Amſterdam. FS 
ELEVATE the Globe for the Place, bring 
the Place to the Meridian, there apply and fix the 
one End of the Quadrant, turn it about to the 
North-Eaſt Point on the Horizon; and you have 
under the Margin of the Quadrant, the Half of 
the Places that lie North-Eaſt ; and the other Half 
under the Horizon. 
DRAW thro? the given Place a great Circle, 
that ſhall make the Angle of Poſition with the Me- 
ridian; and the Half of that Circle will go over 
the Places, | | 
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PROPOSITION III. 


To fud all. the Places from which a given Place he 


in a given Point, 


FOR Example; to know all the Places from 
which Amſterdam lies North-Weſt : or to make it 
more pleaſant ; having a Place, as Amſterdam, to 
find all the Places from which if I travel to Amſter. 
dam, I ſhall ſtill go North-Weſt, The former 
Problem might be drawn on a. Plane, for the Places 
ſought are all in the Periphery of a Circle, which 
may be exhibited on a Plane, and are always 
in one Plane; but the preſent is a ſolid Problem, 
or rather regards the Surface of à Solid; for the 
Places lie not in a Circle, except when the Point is 
North or South; but in a certain curve Line; which 
is to be drawn not on a Plane, but on a curve Super- 


ficies; and is a curve Line of a particular Kind, ter- 


aninated on both Sides. And to conceive it, or find 
the Places in it on the Globe, bring the given Place 
to the Meridian; and if the Point given be eaſtward, 

the Places ſought are weſtward; but contrariwiſe, if 
the Point be weſtward, and: the given Place be nor- 
therly, the Places lie ſoutherly : but contrariwiſe, 

if — and the given Point be due Eaſt or 
Weſt on the Equinoctial, the Places ſought will 


lie in a curve Line, beginning at the given Place 
in- the Pole next to it, and” ſituated 


and. ending. 
on the Eaſt Side of the Meridian, if the given Point 
be the Weſt ; but on the Weſt Side if it be Eaſt. Thus 
let the Places ſought be thoſe from which Amſter - 


dam lies due Welt ; becauſe the vertical Circle of 


all Places, or the Point due Faſt and Weſt from 


them, falls on a Point in the Equator, at the Ho- 


rizon ninety Degrees from the Meridian of every 
* and the Places ſought mult be on the Eaſt 


eo ix Side 
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Side of the Meridian; ſo that their prime Vertical 
running to the Weſt, may cut a Quadrant of the 
Equator between the Welt and South: now let 
great Circles be conceived to paſs thro' Amſterdam 
from each Point of that Quadrant, and Meridians 
drawn from theſe Points as Poles: the Points in 
which each great Circle cuts it's Meridian, are the 
Places ſought, which conſtitute a curve Line run- 
ning into, and terminating in, the Pole; where there 
appears to bea Difference between that Line and the 
Rhumb-Line of a Ship's Courſe, (of which we ſhall 
treat in a particular Chapter); for the later is not 
in Voyages due Eaſt and Weſt: but all kinds of 
the former are ſuch as to be contained between the 
Quadrants of two Meridians, whoſe Diſtance does 
not exceed ninety Degrees, and end in the Pole. 
BUT when any Point is given between the Car- 
dinals; for Example, let the Places be required from 
which Amſterdam lies South-Weſt, or in a Point 
torty five Degrees from the Meridian of each Place 
towards the Weſt, remote from the South. Firſt, 
conceive another Meridian on the Eaſt Side of the 
Meridian of Amſterdam, (for 'tis plain the Places 
ſought muſt be ſituated there) which makes an 
Angle of forty five Degrees, with that of Amſter - 


dan; this will be the Bounds of the Places ſought: 


nor can any Place be found in any Meridian beyond 
it, which will anſwer the Demand. Then imagine a 
great Circle drawn from Amſterdam, that ſhall be 
perpendicular to that Meridian; and becauſe the 
Point given inclines from the Weſt to the South, 
the Planes ſought muſt be ſituated in the ſpace of 
the Triangle, whoſe Sides are 1. the Perpendicu- 
lar now drawn. 2, A Part of that Meridian in- 
tercepted between the great Circle and the next 
Pole; and 3. Part of the Meridian of Amſterdam, 
betwixt Amſterdam and the neareſt Pole. | 
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T HE curve Line is ſituated in that Space, and 


the Points of it anſwer the Demand ; and it goes 
from Amſterdam all the way to the Pole in a curye 
Path : for to draw it there muſt be ſeveral Meri- 
dians drawn in that Space ; and ſuch a Point be 
taken in each, from which a great Circle being 
drawn to Amſterdam, makes an Angle of f. 

five Degrees : and thus the ſeveral Points of th 


Curve to be deſcribed, are found. | 


WE have ſaid more of this curve Line, in our 
Book of curved Lines. But we would not omit it 
here, becauſe this was a proper Place to explain 


it as belonging to Geography. 


PROPOSITION Iv. 


Having the Latitude of one Place, and the Diſtance | 


from another, and the Point in which the ſecond 
lies from the fir# ; to find the Point the other lies 
in from the ſecond. 


T HIS will be better underſtood by an Example. 
Suppoſe the Point given, in which Hamburgh lies 
from Amſterdam, and that there is wanted the Point 
that Amſterdam lies in from Hamburgh : *tis general- 
ly thought that it is the contrary Point, but falſely ; 


and herein is the Error of all Sea-Charts, and right 


lined Maps. The true Solution is by ſpherical Tri- 
gonometry, or by the Globe, or the Planiſphere, 


PROPOSITION V. 
To make a Terreſtrial Globe. 


THIS is the common confuſed Phraſe for the 
Problem: but it ought to be propoſed in a Mathe- 


matical Style thus, for underſtanding it diſtinctly, 
ENS e Having 
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Having any Point on the Surface, of any Globes 
which Point is ſuppoſed to repreſent a Place on the 
Earth (or having a Semicircle- thereon), to find ſe- 
veral Points on the Globe, and Lines which are fi- 
 tuated to the given Point, and among themſelves as the 
Plazes or Lines on the Superficies of the Earth, which 
tbey repreſent, are fla... 


The firſt Mel bod. 


»T IS an excellent, eaſy, and accurate Method, 
by which, having the Latitude and Longitude 
of Places on the Superficies of the Globe, the Points 
and Places ſought, repreſenting the Parts of the 
Earth's Surface, are marked down. And tho? Ar- 
tificers do not uſe this Method when they make the 
terreſtrial Globes that are ſold in great Number, 
(becauſe it may be done another way, the large Sale 
of them anſwers the Expence, tho indeed it is not 
the more eaſy and leſs expenſive way for making 
one Globe, yet moſt ready and leſs expenſive for 
making a great many, of which we ſhall ſpeak in 
the third Place); yet the Foundation of that Con- 
ſtruction depends on this Deſcription conceived on 
the Globe: and ſo in like manner when large Globes 
of Braſs are to be made, and the Places of the Earth 
to be marked on them, ſuch as Princes uſe to have, 
who are Lovers of Mathematics, And thus lately : 
the Dutch Eaſt-India Company ordered to be made, 
by the Direction of Blave, a Globe of Braſs, whoſe 
Diameter was five Foot; and on it was to be en- 
graved, and illuminated the chief Places of the 
Earth, which was ſent as a Preſent to the King of 
ſome Iſland there, from the ſaid Company; the 
King having deſired the Dutch Conſul, that he 
would take care to have ſuch a Globe made in Hol- 
land, promiſing a large Reward for it. So likewiſe 
at this preſent Time the famous Frederic Duke of 

: On ;| ons 
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Holſace, who is not only a Favourer and Promoter 
of all kinds of Learning, eſpecially Mathematics 
and Phyſics, but alſo a great Improver thereof: 
and *tis for his Honour that J here mention that he 
ordered a Globe to be made of ſo large a Cavity, 
that one might commodiouſly ſit in it, and ſee all 
the fixed Stars on the concave Surface within, 
marked with a Gold Colour, and the Sun in the 
Ecliptic, moving by a Skrew ; which in the mean 
time revolved in twenty four Hours, by a ſmall 
Inſtrument added to it: fo that the Spectator 
within had ſuch a View of the Celeſtial Bodies, as 
we have by Night in the Heavens : and the outward 
Surface (to come to our purpoſe) had the Places 
of the Earth on it; fo that it was both a Celeſtial 
and Terreſtrial Globe, When we ſay that the Places 
are to be marked on ſo large a Globe of Braſs, Arti- 
ficers cannot uſe their way by the Application of pa- 
per Maps: nor were it proper to do fo in making 
ſuch fine Globes; for the Places muſt be cut out 
and illuminated, and the Circles and Rivers mark- 
ed as they are on the Earth; and that by the Table 
of Latitude and Longitude ; uſing alſo a common 
Globe for giving the Rivers Courſe, and the Bounds 
of the Sea and Land. 

THRO a given Point, or one taken at plea- 
ſure, let there be drawn a great Circle for the 
Meridian of the Place ; then take therein an Arc 
from that Point equal to the Latitude of the Place re- 
preſented by that Point, and mark the Limit: 
then from the ſame Point on the other Side, in the 
ſame Circle, take an Arc equal to the Complement 
of the Latitude, or Diſtance of the Place from the 
Pole ; and the Extremity of this Arc will be the 
North or South Pole, and the other will be in 
the Parallel of the Place from which on the 
Meridian ſet the Latitude, which will give the 
Equator, Then take on the Meridian the =_ 
5 2 Ole, 
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Pole, and let there be an iron Rod run thro' the 
two Poles; and on the ends of it let there be a 
Circle of Braſs hung, divided accurately into three 
hundred and ſixty Degrees, or four Quadrants, 
each Quadrant beginning the firft Degree at the 
Equator, which muſt be alſo divided into three 
hundred and ſixty Degrees; and the great Circle 


drawn on the Globe, may repreſent the firſt Meri- 


dian : or if you take another, let the Longitude 
of the Place, firſt ſet down, be ſet on the Equa- 
tor; and at the end of the Arc draw another Circle 
for the firſt Meridian, to the Welt of the former, 
counting the Pole furtheſt from you the North; 
and you will have the Eaſt Part of the Globe on the 
right Hand, and the Weſt on the left; and mark 
the Degrees on the Equator, ten, twenty, thirty 
to the right Hand, and ſo round; then taking the 
Longitude of a Place from the Table, bring the 
Degree, and Minute if poſſible, under the braſs 
Meridian, and count the Latitude of the Place 
North or South; and where it ends mark the Point 
on the Globe under it for that Place, and fo for 


all other Places, 


YE T this way is not to be wholly followed in 
Practice; for to make a Globe true, there ſhould 
firſt an Axis be run through, the ends of which 


muſt be the two Poles, and the firſt Meridian 


be firſt drawn, Tho! *tis ſeldom that large Globes 


are made thus from Tables; but in the common 


way by Paper Maps, or by taking the Latitudes 
and Longitudes from leſſer Globes, as Blave did 


in the great one ſent to the Eaſt-Indies. 


The ſecond Meld. 


_ THIS Method is to be uſed chiefly when a 
few Places only are to be marked on the Globe 
rather than for 


king a Globe entirely ; but it 


w 
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makes uſe of the Diſtances of Places. Let there 
be an Arc of a great Circle, drawn thro* a Point 


given; and on it take an Arc from the giyen 


Point equal to the Diſtance ; the end of that Arc 
will be the other Place: and to mark a third Place, 
take with the Compaſſes the two Diſtances of that 
third Place from the other two, and having, from 
the two Places as Centers, deſcribed two Arches 
cutting one another, the Point of Interſection will 
be the third. , 3 SE PIR 
BUT this Method is not proper for the mak- 
ing of the whole Globe, but only when we would 


mark a few Places on a Globe, which had been 


omitted; which is eaſily done by the two Diſtances, 
without the Trouble of calculating their Lati- 
tudes and Longitudes. So that the Problem is this, 
Having the Diſtance of a Place from two other Places 
that are found on the Globe, to mark that Place on 
the Globe. | 3 


err n, an, e ie 
The third Method, commonly uſed by Arlificers. 


ut 2 IS third Method of making all the Globes 
we ſee (excepting the great ones above ſpoken of) 
both Celeſtial and Terreſtrial, is * not very 
eaſy or quick, if there were only one or a few 
Globes to be made by it; but is very ready for 
making ſuch a great Number of them as is ſold, 


and is thus: Let the Superficics of the Globe and 


Earth be conceived as divided into twelve Parts or 
more, if the Globes be large, by Meridians drawn 
from Pole to Pole ; then let there be drawn one 
of theſe Parts on a Plane, terminated with two 
Meridians, which will make on the Globe two Se- 
.micircles of two Meridians ; and a great many Me- 
ridians been drawn thro' each Degree on the E- 
quator, and theſe cut by many Portions of Parallels 
of Latitude chro the Degrees on the Meridians 

in 
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in the form of a Latitude, the middle one will be a 
Portion of the Equator, and the Meridians are to 
terminate in the Poles: and taking one for the firſt 
Meridian, mark the Degrees of Longitude on the 
Equator, thirty on the firft Part, and from that - 
to ſixty on the other Part, and ſo on; thus you 
may find the Longitude of any Place, and it's La- 
titude, meeting in a Meridian and Parallel, cutti 
one another. And the ſame way the ſeveral Parts 
of a River or Bay may be marked; and let the 
ſame be carved out in Braſs or Wood, and by a 
Rolling Preſs ſome thouſands of them may be 
imprinted on Sheets of Paper; and the Parts cut 
out and applied to the Globe; ſo as the Meri- 
dian of the one may join that of the qther, to make 
one Meridian on the Globe: and the Meridians need 
not reach ſo far as the Pole, but only to the polar 
Circle ; and the Parts about the Poles may be co- 
vered with Papers made on purpoſe for them ; far 
it will be eaſter to apply them that way, eſpeci- 
ally if they are large Globes. Thus are all the 
Places on the Earth exhibited on the Globe; and 
the braſs Meridian, with the Horizon, Stan- 
WD. Horary-Circle, and Index, are made for the 
Globe. - 
THERE are two Things in this Deſcriptio 
that require a more full Explanation ; the reſt T 
think being eaſy. 1. How theſe twelve or twenty 
four Parts are deſcribed on a Plane. And, 2, how 
plain Papers can be applied to the curve Superſi- 
cies of a Globe. The firſt is done eaſy enough. 
Thus, for Example, Let the twelfth Part be to be 
made for the Globe from the Pole to the Equator, 
find the Periphery of a great Circle for the given 
Diameter of the Globe by Archimedes's, or any 
other, Proportion. The Diameter being two Foot, 
the Length of two Foot marked on the Paper, and 
each Foot divided into ten Inches, and each Inch into 
"2WS ten 
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ten Parts, there will be two hundred Diviſions ; then 
As 7 is to 22, So is 200 to 6287 or 61 Feet for the 
whole Periphery. And the fourth Part of if will be 
1575 hundred Parts, or 19 Feet, and the twelfth 
Part 524A, or half a Foot, and >; and i of =, 

Then draw a Line on Paper 52 hundred Parts 
Jong, taken from your divided Scale, in the middle 
of it, cut it with a Perpendicular 157+ hundred Parts 
long, which will be a Quadrant, and the end of 
it is the Pole; and divide it into Degrees (the 
Length of one Degree will be had if 6283 be di- 
vided by 360) then on the Pole, as a Center, de- 
ſcribe Arches thro? each Degree, which will be Pa- 
rallels; and with the Compaſſes take off on both 
Sides of the Meridians, 24 of the Periphery (which 
will be known by the Proportion of the Parallel 
to the Equator, as in Chap. iv. at the end) and thro! 
each end draw Lines, and the incloſed Part cut 
off and applied to the Globe will cover 1 of the 
Hemiſphere. The Application will be eaſy ; if 
the Part be the 12 Part of the Earth's Superficies 
for the Difference between à ſtrait, and curve Line 
in ſo ſmall a Part, will not be ſenſible; and the 
Paper, being moiſtened, will ſtretch a little : and 
the Places are marked on the Papers before they 
are applied. 


PROPOSITION VI. 
To make Geographical Maps. 


THE Problem is to be propoſed thus, in4 
Mathematical Style, Having the Situation of a Plane 
infinitely extended, to repreſent thereon the Places of 
the Earth, according to the Law of Perſpective. Or 
yet more generally thus: | 
HAVING a Point given on a Plane which re- 
preſents ſome Place of the Earth, to find, on = _ 
| ane, 
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Plane, other Points and Lines which may repreſent a- 
commodiouſly and naturally the Places and Lines of the 
Earth, or their Situation to the given Place, and. among 
themſelves, Thus I think the Senſe of the Problem 
may be better expreſſed. ET IT 
BECAUSE few Students of Geography un- 
derſtand the Laws of Perſpective, and can have 
no clear and diſtinſt Knowledge of the Conſtru- 
ction of Geographical Maps, nor judge of their 
goodneſs and badneſs, except they knowyghe Ele- 
ments of Perſpective, according to which they are 
made; therefore a few things are to be here ex- 
_ plained in that Art of Perſpettive. 
TH E Deſign of this Art, as every one knows, 
is to repreſent viſible Objects on a Plane, whoſe 
Situation is known, 4. e. that the Parts of the Pi- 
cture may be ſo placed as to appear to our Eye 
the ſame way as the Parts of the Object would 
appear, if in the ſame Place. And the Method 
uſed for it is this: | „ 297 Corn 
WHEN they would repreſent a Point, Su- 
perficies, or Body, on a Plane, (whether they ſee 
it, or only conceive it) they firſt ſuppoſe it to 
be ſeen from ſome Point. Secondly, they conceive 
a Plane interpoſed between the Object and the 
Eye, in ſome certain Situation, thro' which, as a 
tranſparent Medium, the Objects are ſeen. Then, 
thirdly, they ſuppoſe Lines or Rays from every 
Point of the Object coming to the Eye thro? that 
tranſparent Plane; the ſeveral Points of that Plane 
thro? which the Rays come, being joined together 
with Lines, will repreſent the Appearance of the 
Object to the Eye in that Place ; which yet (as any 
one may eaſily conceive) is not true in all Points 
Ny to the Laws of Optics. But hecauſe a 
better Method is not yet found, we mult be ſa- 


tisfied with this: for Example, Let the Superficies 
of the Earth, and all the Points or Circles there- 
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on, be to be repreſented ; we firſt conceive the 
Eye ſituated in ſome Point without the Earth; 
and a Plane that is tranſparent interpoſed between 
the Eye and the Earth in any Situation: tho? it is 
better to ſuppoſe it perpendicular to the Line, 
from 'the Earth's Center to the Eye, that the Fi. 
gure may appear the more regular. Then we are 

to conceive Lines drawn thro* that Plane, from 
every Point of the Earth, or of the Circles on it, 

as the tor, Tropics, and from all the Cities, 
Rivers, &c. where theſe Lines go thro' the Plane 
you have the feveral Points repreſenting them. 

AND becauſe the Earth is round, it's Super- 
ficies cannot be all repreſented on one Plane; for 
two Places of the Earth would thus make two 
Points on the Plane, which would be confuſed; 
therefore the one half is to be repreſented in one 

Plane, and the other in another. And thus the 
Eye may be ſuppoſed to be within the Earth, as 
when we would repreſent one Hemiſphere, the 
Eye may be ſuppoſed in the other, and the Plane 
between the Eye and the Hemiſphere to be re- 
preſented; and ſo it is if only one Place, as Eu- 
rope, or Africa, were to be repreſented, when the 

| Eye may be ſuppoſed in the Earth's Center. 

| FROM this we think the Reader may under. 

ſtand the Nature of the Art of Perſpective ; but 


two things are to be explained, from which the 
Diverſity of Geographical Maps ariſes. 
WE. ſaid a Flace muſt be ſuppoſed for the Eye; 
and ſince there are infinite Places in which the 
Eye may be, the Rays that come from the Object 
will penetrate the Plane in infinite Places; as a 
Houſe, it's Walls and Frontiſpiece appear other- 
wiſe when the Eye is directly oppoſite: to it, than 
"when obliquely, and when the Eye is higher than 
it, than when lower: which Maſters may ſhow to 
their Scholars by a Figure. Thus 3 
| C 
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the Circles on it will appear differently to an Eye 
above the Equator, and to another in it's Axis, or 
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another above a certain Place between 'the Pole 
and Equator 3 which will cauſe the Circles on the 
Earth to appear in different Figures; which the 
Reader, may cally conceive, clpecially 1 ſhown 
by a Maſter. _ 

A NOTHER thing which we think 50 be 
conceived in this Method, is the Cauſe of the dif. 
ferent bigneſs of Maps: for all Objects, as Churches 
or Houſes, ma de pen either as big or 
little on the Plane. Cauſe of it is twofold; 
1. The further the Obje& is from the Eye, the 
Appearance is the ſmaller; the Plane interpoſed 
continuing in the ſame Situation. 2. The nearer 
the Plane, on which the Repreſentation is made, 


to. the Eye, the Appearance is the leſs, and the | 
nearer the Object, "the greater (a). 


the 


bject, the Plane bei 


ND if the Eye be removed never ſo far from 
ng fixed, 
'be 0 8 in a Line thro” the Center, or perpen 
cular to the 'Farth's Surface, che Figure pr appear 


provided t the Eye 
di- 


the fame, tho? leſſer 005 and fo if the Plane be fe- 


6) Thati is, if both the Plane 


and the Eye be together remo- 


ved from the Object; the Image 


becomes the ſmaller, the farther 


the Eye is removed. But if 


the Plane retains the ſame Si- 
tuation, with reſpect tothe Ob- 
je, the Image becomes the 


larger, the farther the Eye is 


removed. For where the Eye 
touches the Plane, the whole 
Projection i is confounded in one 
Point; but as the Eye gradually 
recedes, the Proj eftion enlarges; 
and when the __ is removed 


to an infinite Diſtance, the I- 


moved 


: Owe becomes as large i the 
Object. 


(5) In repreſenting plain 87 
faces, how far ſoever either the 
Plane, or the Eye be removed, 


the Figure ofthe Projection is 10 
way altered, except in it's mag - 


nitude ; provided the Plane re- 


tains it's parallel Situation, and 


the Eye continues in the ſame 


perpendicular Line. And fo, ifa 


curve Surface is to be projett- 


ed, and the Eye have a certain 


Situation, the Projection re- 


mains ſimilar, tho* the Plane 


be removed to ever ſo Ys 
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moved nearer to the Object, or from the Eye, the 
Image of it in theſe different Diſtances will be ſimi- 
lar, if the Plane be kept ſtill in a parallel Poſition 
tho the Image will be different in it's Magnitude, 
But if the Table alter it's Poſition, or the Eye go 
out of the Line that paſſes thro' the Earth's Center, 
then the Image will be diſſimilar ; and the Rays 
will come thro* Points of the Plane that have a 
_—_— Proportion in their Diſtances from ano- 
ther. | 
BUT in projecting all Bodies, and alſo that 
of the Superficies of the Earth, they uſe to place the 
Plane whereon the Picture is, ſo as to touch the 
Body or 22 in a Point, thro' which, if a 
Line paſſes from the Eye, it would be perpendicular 
to the Body or go to the Earth's Center: but for 
the Magnitude of the Image we ſuppoſe the Eye 
to be more or leſs diſtant from the Earth, which 
will then appear ſmall. b 
THESE things, of the Projection of the Earth 
and the Origin of Maps, being explained, in the 
general; we ſhall ſhow the Method itſelf: where it 
may be aſked, whether the Laws of Perſpective 
muſt be kept to; the Deſign of the Maps being 
to repreſent clearly and conveniently the Places on 
the Earth in their due Diſtances z and whether this 
may be done without Optics : to which I anſwer 
that particular Maps may be made only by the 
Angles of Poſition, and the Diſtances of Places ; 
but in large Maps there muſt be an exact Obſer- 
vation of the Laws of Perſpective; even tho' the 


or ever ſo ſmall a Diſtance. 
But if the Eye be moved, tho 
in the ſame perpendicular Line 
the Figure immediately alters, 
even tho' the Plane remains 
fixed. Hence there is a very 
different Appearance in the thir- 
ty fafch and thirty eighth Fi- 


gures, proceeding ſolely from 
this, that in the former the 
Eye is ſuppoſed removed only 
a Semidiameter of the Earth 


from the Center; and in the 


latter, placed at an infinite Di- 
ſtance, 


Pes 
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Places of the Earth are not truly repreſented as 
they are on the Earth. For we muſt know, that 
there is a three-fold end for which Maps are made; 
1. That all Places may have ſuch a Situation and 
Diſtance from the chief Circles of the Earth ; as 
the Equator, Parallels, Meridians, as on the Earth 
itſelf, that the Diſtance of the Parallel of each 
Place from the Equator, the Zone, the Climate, 
Sc. may be ſeen in the Maps: for the Properties 
and Celeſtial Appearances in the Countries de- 
pend on it. 2. That the bigneſs of each Coun- 
try may be in the ſame in Proportion as they are on 
the Earth. 3. That Places may be ſo ſituated, 
and diſtant from one another as they are on the 
Earth. | : 
THE firſt of theſe ſhould be exactly anſwered 
by the Maps; and they do it for the moſt part; 
being made from Tables of Latitude and Lon- 
gitude : nor is it hindred by the Laws of Per- 
ſpective. But the ſecond cannot be accurately 
done if the Laws of Perſpective be obſerved; for 
the Parts of the curve Superficies that are furtheſt 
from the Eye, appear leſs than thoſe on the 
Plane near the Eye; yet the inequality is but ſmall 
if the Eye be ſuppoſed to be at an infinite Diſtance 
from the Earth (c). The third Requiſite; no 


large 


(c) It is a common and una - be corrected; 'twill be proper 
voidable Error in all the Pro- to conſider the Formation and 
jections of this kind, that the Orgin of theſe Repreſentations. 
Parts unequally diſtant from the And this will be the eaſier, if 
Center, are repreſented as un- we drop the Deſcription of the 
equally diſtant in the Map: Globe; and make choice of 
whence the Magnitudes and any ſingle Circle, by way of 
Figures of the Parts of the Example. „ 
Earth, are more or leſs alter- Suppoſe, therefore, half the 
ed, and diſtorted, according to Circle CBC D, were to be 
the different Poſition of the projected, viz. CBC; (Fig. 
Eye. To underſtand how this 34, 35, 36, 37.) the Eye be- 
happens; and how far it may ing placed in O, in the Dia- 
| | | | | meter 
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large Maps, ſuch as thoſe of the Earth, or the four 


Quarters thereof, can ſupply ; tho? in ſmall Parts 


meter BED, drawn out to any 
length towards D, and the Eye 
directed upon the right Line 
CEC; it appears that if any 
Difference be found in the Pro- 
jections of the different Parts, 
it will be the greateſt betwixt 
the Repreſentations of the Parts 
in the middle of the Semi- 
circle, lying near B, directly un- 
der the Eye; and thoſe which 


lie fartheſt removed from the 


former; viz. in Cc. Theſe 

Parts, therefore, we are chief- 
to conſider. * 
Suppoſe then B 5 to be an 


infinitely little Part of the Pe- 


riphery; ſo as to paſs for a 
right Line; and Cc, a Part e- 
qual to it; and the Eye at 


leaſure, ſituated in the right 


Line ED, infinitely produced: 
then the Repreſentation of B 5, 
will be the little Line Ee, and 


the Repreſentation of Cc, will 
be CJ. 


Now, from the Elements of 
Geometry, becauſe the Trian- 
gles OB and O Ee, are ſi- 


milar, OB: OE: : BS: Ee. 


And again, becauſe the Triangles 
OE d and Cd are ſimilar, 
OE: Ed: : cC: Cd. Whence 
we may eaſily underſtand what 
the Proportion will be betwixt 
E and C d, the Projections of 
the little Lines B& and Ce at 
whatever Diſtance the Eye be 
placed. 

For, firſt, if the Eye were 
removed from the Center E, 
(Fig. 34.) by the infinitely little 


Diltance OE; then Ee will 


they 


be infinitely little in reſpect of 


Bb, or Cc, and therefore more 
than e with reſpect 
to the Line C 4; which in this 


Caſe is equal to half the Radius. 


Secondly, if the Eye bein 
the Point D; (g. 555 then 
Ee will be half the Line C4: 
as in the firſt, ſecond, and 
eighth Method of the Author, 
wherein the Parts direQly ex- 
poſed to the Eye, are repre- 
ſented much ſmaller than thoſe 
N at — Extremities of the 

ap. See Fig. 39, 40, and 45. 
But if OD Bo the Side of a 
Decagon, inſcribed in a Circle; 
the Projections of the Parts B 5, 
and Ce, will be equal to Ex, 
and C4 (Fig. 36.) | 

If the Eye (Fig. 37.) be remo- 
ved to an infinite Diſtance, as in 


the Author's ſeventh Method; 


thenE e, will be infinitely bigger 
than Cd. And hence, in Fig. 
43, the Projections of the Parts 
that fall in the middle of the 
Map, are much larger, than of 
thoſe which approach to the 
exterior Circle. 

When the Eye is placed in 
any intermediate Part betwixt 
thoſe above-mentioned; the 
Lines Ee and Cd, will be pro- 
portionable to each other, in 
an intermediate Manner, reſpe- 
ctively. So that we may make 
the Repreſentations of the Parts 
Bb, and Ce, either equal, or in 
any Proportion, greater than 
each other, by chuſing a pro- 
per, or correſponding Place for 
the Eye. ä 

Among 
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they do it indifferently well, and moſt People- 
think *tis done in great Maps too; but we ſhall 
explain theſe things more fully in the Deſcription 
itſelf ; only we would here obſerve, that in all the 
general Maps commonly fold by Artificers, that 
Point is ſuppoſed to'be juſt under the Eye in the 
Projection, which is in the middle of the Map ; for 


Among the infinite Poſitions 
aſſignable to the Eye, there are 
chiefly two that have been uſed, 
wherein it is placed either in 

the Point D, or removed to an 
infinite Diſtance ; becauſe no 
Method was found more eaſy 
in Deſcription, or more com- 
modious with reſpect to the Er- 
ror abovementioned. And hence 
the Surface of the Earth has 
been repreſented in a very di- 
ſtorted and deformed Manner; 
whilſt thoſe Parts that fall chief- 
ly in the middle, or extremi- 


ties of the Map, were exhibited 


either much larger. or much 
ſmaller than they ought to have 
| been. h . 5 
This being obſerved by that 
excellent Aſtronomer, M. de 1a 
Hire * ; he invented a Remedy 
for the Inconvenience, by mak- 
ing the Diſtance DO, (Fig. 38.) 
equal to F G, the right Sine of 
forty five Degrees. And hence 
the right Line OG, being 
drawn, biſecting the Quadrant 
BC, it alſo biſects the Radius 
EC, which repreſents that Qua- 
drant; as eafily appears by con- 
ſidering the ſimilar Triangles 
OFG, and OE I. And thus 
the other Parts of the Quadrant 


*. Hift, Auad. Scient. 1701. 


BC, and, in the like manner, of 
the whole Semicircle A BC, 
are repreſented in the Proje- 
Aion, nearly proportional to 
each other, and to Senſe, per- 
fectly ſo. | : 

And as this Method of de- 
ſcribing the Earth or Heavens, 
is not inferior to the former 
Methods, in Point of facility ; 
ſo it is highly preferable in re- 
ſpect of accuracy and ſimiliarity. 

In this Projection, all the 
Circles paſſing thro' the Points 
B and D, and directly expoſed 
to the Eye, are repreſented by 
right Lines; and all thoſe which 
have their Planes parallel to the 
Plane of the Map AEC, or 
ſtand perpendicular to the Dia- 
meter BD alſo denote Circles 
in the Map ; but the reſt are 


elliptical ; all which, whether 


ſtrait Lines, or the Diameters 
of Circles, and Ellipſes, are 
found in the ſame manner, as 
is deſcribed by the Author, 


We muſt however obſerye, that 


the Lines for dividing the Di- 
ameter A C, and B D, which 
in Fig. 39 and 40, are drawn 
from the ends of the Djame- 
ters, are to be drawn for the 
Points that lie removed from 


thoſe ends by the interval 
of NO, f 9 On: 


above 


736 The Comparative Part SEO T. VI. 


above that the Eye is ſuppoſed to be; and *tis fo 
in many particular Maps, but not all. 

IX will be of uſe to underſtand what follows, if 
Maſters and Scholars purchaſe ſets of Maps; that 
what we ſay may be illuſtrated by Examples. 


The firſt eaſy Method, in which the Eye is placed 
| in the Axis, | 


1. I will ſhow the Conſtruction of the North 
Hemiſphere this way. Let us ſuppoſe the Eye 
placed without the Hemiſphere, and to be above 
the North Pole; and thus the Eye will be in the 
Earth's Axis, tis no matter whether in the Axis 
produced from the Pole, or in the Axis near the 
South Pole. For the Map or Plane on which the 
Repreſentation is to be made, we may take the 
Plane of the Equator, or one touching at the North 
Pole, if the Eye be ſuppoſed to be in the Axis 
produced from the North Pole. But that we may 
the better expreſs it without Confuſion, let us ſup- 
poſe the Eye at the South Pole, and the Plane of 
the Equator to be the Map or Plane on which the 
Projection is to be made (the Earth being concei- 
ved to be ſmall), and we are to ſuppoſe Rays from 
all Parts of the North Hemiſphere coming to the 
Eye, which will all penetrate the Plane of the E- 
quator; the Points where they penetrate will re- 
preſent the Places they come from ; and all the 
Points in the Circles, parallel to the Equator, will 
appear as a Circle, and therefore the Equator will 
be the primitive Circle and Bounds of the Proje- 
ction; and the Pole will be in the Center, the 
Diameters will be the Meridtans, and the Paral- 
lels of Latitude will have the ſame Center with 
the Equator, viz, the Pole: and each Place will 
be where it's Meridian cuts it's Parallel of Lati- 
tude, The other Circles or Semicircles will - 


Py 2 
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be Circles in the Figure, but Ellipſ:s ; for Ex- 


ample, the Horizon and vertical Circles will be 


of an elliptical Figure, as made by a ſubcontrary 


Section of the Cone (as they who underſtand Conic 
Sections are ſenſible), 


AND to underſtand this the better, we muſt 


conceive a Cone of Rays, whoſe Vertex, or Top, 


is the Eye, and the Baſe a Circle on the Earth to 


be repreſented ; the Sides being the Rays' from 


the Eye to the Periphery, and that this Cone 


is cut by a Plane ſeveral ways according to it's 
Poſition z which will cauſe a Projection of the ſe- 
veral Circles on the Earth, Thus the Ecliptic, 


only whoſe half is repreſented in the northern He- 


miſphere, makes an Ellipſis, or a part of it; yet 


properly it repreſents not the Ecliptic on the Earth 
which is changed every Day, but only the Ecliptic 


for one Day, or one Moment of a Day ; and it's 
Interſection with the Equator may be at any Point: 
yet in all Maps *tis thought moſt commodious ta 
be where the firſt Meridian cuts the Equator. 
THUS we have explained the Origin and firſt 
Method of thoſe Maps that ſuppoſe the Eye to be in 
the Axis; and how tis to be done weſhall now ſhow. 
ON Paper, or a Plane: Let a Point be taken 
for the Pole, (Fig. 39.) and on it, as a Center, de- 
| ſcribe a Circle great or ſmall, according as you 


would have the Projection, and that will be the E- 


quator ; theſe two are taken at Pleaſure, but the reſt 
muſt be found from theſe. Divide the Equator into 
three hundred and ſixty Parts, and Lines drawn 
from the Center to theſe Parts will be Meri- 
dians ; counting that the firſt which goes thro” o 0. 


Then the Parallels of Latitude are to be deſcribed 


Let the four Quadrants of the Equator be marked 
AB from oo to go, and BC from go to 180, and 
CD from 180 to 270, and DA from 270 to oo 
again; and taking one Quadrant, as B C from each 
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of whoſe Degrees draw occult Lines to D (and 
mark thoſe that go thro' the 23 degr. 30 min, and 
65 degr. 30 nin.) the Line DB is as far from P as 
the Eye is from the Pole: and thro? P, as a Center, 
draw Circles thro* every Point of Interſection in 
the Line PC, which will be Parallels of Latitudes 
which may be counted on the Lines AP and 
CP x, 2, 3, 4 from the Equator to the Pole; and 
you will ſee the Latitude of each, and mark there- 
on the Tropic of Cancer, and the polar Circle at 
23 degr. 30 min. and 66 degr. 30 min. there need 
only be coloured Lines at every fifth Meridian; the 
reſt being occult, that there may be room for 
affixing the Names of Places. | 
AFTER theParallels and Meridians are drawn 
it will be eaſy to mark down the Places from the 
Tables of Latitude and Longitude ; finding firſt 
their Longitude, and then the Parallel of their La- 
titude; and where theſe two cut one another is the 
Place. | 
IF the Ecliptic is alſo to be drawn, it muſt be 
done before the Names of Places are written; and 
it being an Ellipſis in the Projection, the ſeveral 
Points are to be found thro' which it paſſeth; 
the firſt Point 1s where the firſt Meridian cuts 
the Equator, viz. at the firſt of Aries, and the 
other Point in the oppoſite Part of the Equator, 
which will be the firſt of Libra; and the inter- 
mediate Point is where the Meridian thro' nine- 
ty Degrees cuts the Tropic. Thus we have the 


three Points thro* which a Portion of the Ellipſis 
paſſes, which will be leſs than the half of an El- 


lipſis, for the other Points, as the firſt of Taurus, 

c. there the Declination of theſe Points, and 
their right Aſcenſions from the firſt Meridian muſt 
be taken from the Tables here adjoined. 


Declination, 


2 * mapa, OY. — eiern . . ˙•!Q . ]˙ — 0, * 85 4; 2 2 
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Declingtion - Right Aſcenſion. 
; nM DM. 5 
15 of Aries and Virgo 5 5. 13 4811 66 for 15th of Virgo 
i of Taurus and Virgo 11 310 ½7 [i52 iſt of Pirgo begins 
15 of Taurus and Les 16 2442 137 for ipth of Les 
i of Gemini and Leo 20 13] [57 1122 iſt of Leo begins 
15 of Gemini and Cancer 22 41] [73 106 for 15th of Cancer. 


THEN where 13 or 14 Degrees cuts the Paral- 
lel of 5 Degrees, or rather 6 Degrees, that Point 
will be the fifteenth of Aries ;. and where 27 cuts the 
Parallel of 113, there begins the. firſt of Taurus; 
and where 42 cuts the Parallel of 16, there is the fif- 
teenth of Taurus; and where the Meridian 106 cuts 
the Parallel 22 D. 41 M. there begins the fifteenth of 


Cancer; and where the Meridian 122 cuts the Paral- 


lel of 20, there the firſt of Leo begins; and fo for 
the reſt : theſe Points being joined by a curve Line, 
we ſhall have a Portion of the Ellipſis for the North 


Part of the Ecliptic, whoſeSigns are eaſily marked, 


taking the end of each Sign in the Tables to which 
you have it's Declination and Right Aſcenſion, as 


we marked, 15 Degrees of Taurus ; the. firſt of 


Cancer, &c, Thus is the Map finiſhed, that re- 
preſents the northern Hemiſphere. | 
'TIS plain from the Deſcription and Conſtru- 
ion, that the Method is eaſy and pleaſant ; now 
for the Uſe and Advantage thereof. We ſaid there 
is a three-fold end in conſtructing Maps ; the firſt 
of them is anſwered becauſe the Latitude and Longi- 
tude of Places are thys ſhown accurately: it ſhows 
alſo the Zones, or the Diſtance of Places from the 
Sun's Way. As for the ſecond, viz. the proportionate 
bigneſs of each Country; that is not ſo truly ſhown ; 


for the nearer the Places are to the Equator, they are 


proportianably larger ; yet the Difference 1s but 


| ſmall, becauſe of the great Diſtance the Eye is ſup- 


poſed to be at from them; and that fault is com- 
| © P 2 | penſed 


\ 
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penſed by marking down the better the Places 
near the Equator, thoſe near the Pole being not 
much inhabited. As for the third end, viz. the Si- 
tuation of Places, and their Diſtance, this cannot 
be known by theſe Maps ; for the Lines on the Maps 
which denote theſe, are otherwiſe than they are on 
the Earth ; but to know the Situation of Places with 
reſpect to any other, the Horizon of that Place muſt 
be drawn, as an Ellipſis, thus. Let there be coun- 
ted from the Meridian of the Place ninety Degrees 
both Ways, and the riſing and continuance of the 
Sun above the Horizon may be known from that 
part of the Map which begins and ends at the 
two Points where the Horizon cuts the Equator ; 
and the middle Point will be in the other Qua- 
drant of the Meridian ; as far from the Equator 
as the Place is from the Pole: which will ſhow 
the North Point, The South Point we ſhall ſhow 
how to find a little below, if more than a Hemil- 
phere be ſhown in the Map, it not being in an Hemiſ- 
phere only, except the Horizon of the Pole, which 
is the Equator. Thus then we have three Points 
for the Horizon ; the other Points may be found 
eaſier by the Globe, thus : Elevate it for the Lati- 
tude of the Place, and take the Point in each Pa- 
rallel thro! which the firſt Meridian paſſes, and 
bring it to the Horizon, and mark the Degrees 
under the Meridian, and do ſo for each Point 
in the firſt Meridian, and then count the Degrees 
for each Parallel from the Meridian of the Place 
on the Equator both ways ; and where the Meri- 


dian cuts the Parallels anſwering them, you have 


the other Points thro* which the Horizon is to be 
drawn, by which you may judge nearly the Situa- 
tion of other Places from the Place given. 
THUS may almoſt the whole Earth be drawn in 
one Map, if either Pole, for Inſtance, the South Pole, 


4 


be taken for the Place of the Eye: and the primitive 
| OY | Circle 
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Circle incloſing the Map, may be any Parallel; for 
Example, if you take the antarctic Circle, if you 
would repreſent the Superficies between the North 
Pole and it in the Map, it wants only the lengthen- 


ing out of the Meridian Lines in the former Con- 


ſtruction, and Parallels drawn on the other Side of 
the Equator, and let the Ecliptic be drawn entire, 
and the Horizon if you pleaſe compleated. | 
BUT becauſe the Parts, or Degrees, near the 
South Pole will be thus much larger than near the 
Equator, or in it, which is againſt the Truth of 
the Thing, *tis better to divide the Map into two; 
one ſhowing the North; the other the South He- 
miſphere. 
| THERE are few Maps drawn this way, tho? 


there are commonly two ſmall ones of this kind ad- 


ded to the general right lined Maps, one repreſent- 
ing the Countries about the North, the other about 
the South Pole; which Readers may ſee for the 
better underſtanding what is ſaid here: but theſe 
things are better underſtood from ſeeing them done 
than by Words. 


The ſecond Method; the Eye being in the Plane of the 


Equator, 


IT H E preceding Method of deſcribing Geogra- 
phical Maps, neither ſhows the Magnitude and Si- 
tuation of Places, nor is it fit to deſcribe an He- 
miſphere, with Poles in it, and ſo repreſent all 
Places in one Semicircle of the Meridian; and be- 
ſides, *tis not agreeable to our way of thinking, to 
have the Pole in the Center, which makes it more 
difficult to conceive the Map, and therefore ano- 
ther Method was found out; which is indeed more 
difficult than the former, but more fit to repre- 
ſent Places: and it alſo removes the Poles from the 
Equator, 5 „ 9 85 

P 3 10 
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T O underſtand this Method we muſt conceive 
the Earth's Surface divided into two Hemiſpheres, 


by an entire Circle of the firſt Meridian, and are 

to be exhihited in two Maps. e 
THE Eye is ſuppoſed in a Place of the Equator, 

ninety Degrees from the firſt Meridian; the 


in which it is repreſented is the Plane of the 
Meridian; and the Hemiſphere, which lies under 


that, in reſpect of the Eye above it, is that which 
we would repreſent on the Plane. In which Pro- 
jection the Equator becomes a ſtrait Line, and 
that Meridian ninety Degrees from the firſt, be- 
comes alſo a ſtrait Line, the other Meridians, and 
all the Parallels of Latitude, and the Ecliptic be- 
come Circles, becauſe their Cones are cut by the 
Plane, or Map, in a ſubcontrary Section; the ex- 
plication of which depends on the Doctrine of 
Conic Sections; and is underſtood better by Sight 
than by Words. 

THE Deſcription is made thus: Having taken 
in the Map the Point E (Fig. 40) for a Center, 
deſcribe a large or ſmall Circle AB CD, as you 
would have your Map large or ſmall. This repre- 
ſents the firſt Meridian, and it's oppoſite z the 
Diameter BD repreſents the Meridian that is 
ninety Degrees from the firſt, and B the one Pole, 
and D the other; and AC perpendicular to AD 


is the Equator; Let each Quadrant AB, BC, CD, 


DA, be divided into ninety Degrees, And to re- 
preſent the Meridians and Parallels, or to find the 
Arches of the Meridians and Parallels, this muſt 
be done. 


I. LET the Equator A C be divided into one 


hundred and eighty Degrees, for it repreſents only 
the half of the Equator, or AE, EC in ninety 
Degrees each: from the Point D draw ſtrait Lines 
to every Degree of the two Quadrants ABC, of 
apply a Ruler to D, and to each Degree in the Se- 

2 | micircle 
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micirele ABC, and it will divide it into one hundred 
and eighty Parts, which are Degrees of Longitude, 
to be marked 1, 2, 3, 4, from the firſt Meridian. 
Thro' each Point, and the two Pole Circles are to 
be deſcribed, which will be Meridians; but how 
a Circle is to be deſcribed thro? the three Points 
BID, or B2D, Se. is to be learnt from Geometry; 
and that is by finding the Centers of each Circle, 
which will be all in the Equator, as the Meridian 
DAB hath E for it's Center. Euclid ſhows a 
Method, in Book iv. Prep. iii. by connecting the 
Lines BI, B2, Sc. and biſecting them by Perpendi- 
culars which will cut one another in the Equator, 
which, if need be, muſt be drawn out; but it will 
be eaſier in Practice, to draw Lines from B, thro? 
each Degree of the Semicircle, ABC to the Equa- 
tor protracted, which will give the Points a, b, c, d, 
e, and ſo 1 @ will be the Diameter of that Meridian, 
which ſhould paſs thro? 1; and 2 bh, of that thro* 2, 
Sc. if then 14, and 2b, Sc. be biſected, we ſhall 
have the Centers of the Meridians to be deſcribed, 
YET the Work will be eaſier, and leſs liable 
to Error, eſpecially in great Maps, by the Canon 
of Tangents; for thus there ſhall be no need of 
drawing Lines; for to divide EA, EC, &c. into 
Degrees we do thus : We divide, or ſuppoſe to be 
divided, EB, by a proper Scale, into ten thouſand 
Parts, and from the Canon we take the Tangent 
of thirty Minutes, ſixty Minutes, and one Degree 
and a half, &c. and each of thoſe Tangents taken 
from the Scale, we lay down on EA, EC, EB, 
ED, and the neareſt Points will contain one De- 
gree to be counted as before. Then to find the 
Centers of each Meridian, take any Number be- 
tween BC or E and any Degree, and the Double 
thereof take from ninety, or the Number itſelf from 
it's Complement; and taking the Tangent of the 
Remainder from the Canon, and ſet from E on 
| i 1 EC or 
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E C or E A, and it will give the Center of the Me. 
ridian to be deſcribed thro' that Degree, and fo 
for all other Meridians. Practice will make this 
eaſy. The Foundation of the Work of finding the 
Centers is a Theorem in Trigonometry ; viz, The 
Difference of the Tangents of two Arches that conſtitute 
a Quadrant, is double to the Tangent of the Difference 
9 0 of the Arches, 
TO draw the Parallels; the Meridian DB is to 
be divided the ſame way, into one hundred and 
eighty Degrees, as EA, EC were; viz. by draw 
ing from C to each Degree of the Periphery 
DAB, occult Lines; tho” the Parts of EA may be 
transferred to EB, the Points or Degrees from E to 
B, that is from the Equator to the Pole, or from E to 
P, the other Pole, are to be counted 1, 2, 3, 4, Sc. 

THEN thro! each of theſe Parts, nnd the cor- 
reſponding Degrees on the Quadrants, are the 
Arches of the Parallels to be drawn on both Sides 
of the Equator, And thus we ſhall have the 
Tropics thro? twenty three Degrees thirty Minutes; 
and the polar Circles thro? ſixty ſix Degrees thirty 
Minutes. 

T O draw the Ecliptic there are two ways ; for 
either the Ecliptic is ſuppoſed to cut the Equator 
in the Center, and then it will be a ſtrait Line, 
and is to be divided the ſame way as the Equator; 
but if it be drawn ſo as that the Point of Interſe- 
ction, or the firſt of Aries, ſhall be in the firſt 
Meridian; then it will be the Part of a Circle, of 
which the two Points will be A and C, and the 
third the Point where the Meridian of ninety cuts 
the Tropics: and thus *tis commonly drawn, be- 
cauſe thus 'tis always in both Hemiſpheres. 

AND to determine the Places in thoſe Maps, 
their Latitudes and Longitudes are to be taken out 
of Tables; and where their Meridian cuts their 

Parallel, this is their Place, 1x 7 


— 
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BY the like Method the whole Superficies of 
the Earth may be drawn in one Map, if we take 
not the Planes of a Meridian for the Map; but 


another that ſhall be parallel to it, and very near 


the Eye: and thus the whole Parallels, and the 
Meridian -with it's oppoſite, may be drawn. But 
yet the Appearance will differ much from the 
thing itſelf on the Earth; and therefore is not pra- 


ctiſed by Artificers, who rather draw two Hemiſ- 


pheres in one Map; yet it will be uſeful for Stu- 
dents to exerciſe themſelves in ſuch Things : and it 


will be beſt to place the Eye in the firſt Meridian 


at A; thus BD will be the firſt; and the Equator 


will not be AC, but a Line parallel to it, thro? a 


Point in ED, which is divided into as many De- 


grees as there are in the Arch cut off. 


A ſecond Advantage is, that it aptly repreſents 
the Hemiſphere between the two Poles. 


A third is, that it nearly ſnows the Latitudes 
and Longitudes of each Place; as they are on the 


Earth. | | ak. 
THE Diſadvantages are firſt, that the Degrees 


of the Equator are divided unequally ; being 
larger the nearer to the firſt Meridian, or it's op- 


poſite; and therefore the Countries that are equal 


on the Earth will appear here unequal, as in the 


preceding Method; but this defect is in part re- 
medied if the Eye be ſuppoſed far from the Earth: 
and the ſame way do the Places about the Poles 
ſeem larger than they ſnould do. 2. The Situation 


of Places is not eaſily found, nor the Diſtance of 


two Places. 
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The third, fourth, and fifth Method for rigbt-linod 
Maps. | 


THERE are to be ſold univerſal Geographical 
Maps, that have all ſtrait Lines, both for the Pa. 
rallels and Meridians; which is impoſſible by the 
Law of Perſpective: nor is it poſſible that the Eye 
and the Plane can be fo ſituated that both the Pa. 
rallels and Meridians will appear as ſtrait Lines, 
In the firſt Method the Meridians were ſtrait Lines 


according to Perſpective; and the Parallels are 


Circles: and in the fifth Method following, the Cir- 
cles of Latitude will be ſtrait Lines, and the Me- 
ridians Ellipſes. In other Methods, by the Law 


of Perſpective, both are curve Lines, excepting 


one wherein the Meridians are ſtrait Lines; but the 
Circles of Latitude are Hyperbola's, that is when 
the Eye is placed in the Centre of the Earth, and 


ſeeth the Hemiſphere on both Sides of the firſt 


Meridian, and the Plane thro* which the Eye 
looks, is parallel to- the firſt Meridian ; thus the 
Meridians will be ſtrait Lines, and the Circles of 
Latitude Hyperbola's. The Diviſion of the Equa- 
tor and Meridians according to this Method being 
eaſy, they that delight in a Variety of ſuch things 
may draw ſuch a Map, tho' the Hyperbola's will 
not be ſo eaſily drawn as the other Parts; therefore 
we ſhall ſay no more of it: they who would try it 
may conſult a Maſter. The right lined Maps then 
are not according to the Laws of PerſpeCtive, but 
rather againſt them : and they are of two Sorts, 


| ſome have both the Degrees of Latitude and Lon- 
gitude equal, as they were of old; others now have 


the Degrees of the Equator equal (contrary to the 
Law of Perſpective) but not of the Meridians : for 
the Degrees on them become ſtill bigger the nearer 


either Pole; fo that the eighth Degree is ten Times 
f larger 
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larger than the firſt at the Equator (and at the Pole 
they are infinite which cannot be expreſſed in any 


of a threefold encreaſe there (d). 
THE right-lined Maps, according to the firſt 
Way are very eaſy; for having taken AB (Fig. 
41.) for the Length of the Map, *tis divided into 
one hundred and eighty Degrees, or equal Parts, 
for one Hemiſphere ; and thro? each Degree are 
drawn Meridians, ſtrait and perpendicular; and on 
theſe are taken Parts equal to thoſe on the Equa- 
tor; and thro' each Degree of Latitude are drawn 
Parallels to the Equator, or Circles of Latitude; 
and thus may each Place be marked, as before, 
by it's Latitude and Longitude. e 
THE ſecond Method agrees with the firſt in 
the equal Diviſions of the Equator, thro' which 


Perpendiculars are drawn, which will be Circles of 


Longitude; (Fig. 42.) but for drawing Parallels to 

the Equator, _ there is another Method : for the 
Meridians have the Degrees on them greater, near- 
er the Pole. And this happens becauſe other 
Maps do not ſhow the Diſtance, nor poſition of 
two Places, both which may be had here: for be- 
cauſe the Meridians of each Degree are equidiſtant, 
or parallel, therefore the Places are thereby remov- 


ed from the firſt Meridian, more than they ought - 
to be; and the more the nearer the Pole, in pro- 


rtion as the whole Sine exceeds the Sine of the 
omplement of the Latitude of the Place; for As 


Radins to the Sine-Complement of the Latitude of 


(4) The Laws of Perſpective largely near the Pole, is not 
do not indeed regard the In- contrary to the Laws of Per- 
creaſes of the Meridians, in this ſpeQtive ; which affords not only 


Map); whereas the Law of Perſpective admits only | 


kind of Maps, but obſerve a dif- 
ferent Proportion, as the Makers 
of theſe Maps allow, But that 
the Degrers ſhould increaſe fo 


a tripple, but any other Degree 
of Increaſe, as appears from the 
Nate immediately preceding. 


the 
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the Place, So is a Degree on the Equator, or any 
Number of them, to the ſame Number on the Pa- 
rallel; and therefore they muſt be leſs there than 
on the Equator, and the leſs the nearer the Pole: 
but in right-lined Maps they are drawn equal in 
all the Parallels, And as Degrees on the Circles 
of Latitude encreaſe more than they ſhould, thoſe 
of the Meridians are made to encreaſe as much ; 
that the one may correct the other; for as the quan- 
tity of one Degree in each Parallel is to a Degree 
on the Equator, ſo is the Sine-Complement of the 
Latitude of that Parallel] where the Degree begins 
to the whole Sine: and fo is a Degree of Latitude 
on the Equator to a Degree of Latitude through 
whoſe beginning the Parallel paſſeth. But more 
accurately thus; by taking the Sine-Complement 
of the Latitude which begins the Degree, and 
adding it to the Sine of the Complement of Lati- 
tude that ends the Degree ; and taking the one half 
of both for the firſt Term in the Proportion. 


For Example. 


LET the quantity of the firſt Degree of Lati- 
tude be to be determined, the Degree on the E- 
quator bcing ten Parts; by the firſt Proportion it 
will be equal to that on the Equator, becauſe the 
Degree begins at the Equator ; but by the ſecond 
Proportion I take the Sine-Complement of o De- 
grees (which is the Sine of go) 100000, which I 
add to the Sine-Complement of 1 Degree, or the 
Sine of 89 Degrees, which is 99985, and they 
make 199985, whoſe half is 99992; then As 
99992 is to 100000, So is 10 to i333 z for the 
firſt Degree which increaſes ſo little above 1 Degree 


on the Equator, that it cannot be marked on the 


Map ; ſo we may count them equal : but they in- 
creaſe ſenſibly as they approach to the Poles. . 1 5 
5 | | 8 


8 
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the 60 Degree be to be marked by the firſt Prö- 
portion, the Sine- Complement of 59 is 51503 3 
then As 51503 is to 100000, So is 10 to 19+ to 
be taken from the ſame Scale where the Degree 
is made ten Parts. By the ſecond Proportion the 
Sine-Complement of 59 is 31503, the Sine- 
Complement of 60 is 50000, their Sum 50751 3 
then As 50751 is to 100000, So is 10 to 194; 
which is but a little above the former, and not 
worth the Pains to obſerve; and when the bigneſs 
of the ſecond Degree is found, tis thus to be ad- 
ded to the firſt ; and the quantity of the third De- 
gree is to be added to them. To make the Thing 
more eaſy, we here add a Table of the Magnitude 
of each Degree; the Degree on the Equator be- 


ing 100. 
Endof Ea End of 
Degr. Degr. Degr. 


1 100 | 17 1725 D 33 3499 | 
2 200 | 18 1830 | 34 2619 | 
3 300 | 19 1936 | 35 3740 | 
4 4003 20 2042 | 36 3863 
5 
6 
7 


pI 


5003} 21 2150 | 37 3988 | 

601 [ 22 2286 [ 38 4114 

702 23 2364 | 39 4241]. 
8 802 | 24 2473 40 (4371 
9 903] 25 2583 41 4502 | 
10 100g | 26 2694 42 4636 | 
11 1107 | 27: 2806 | „ 
1 110 28 2918 | 44 4909 
13 1311 2 30% "45 099 
14 1414 | 30 3147 | 46 31933 
1 1507 |. „e 
| 16 1621 | 32 3347 | 48 5486 | 


I 
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| End of End of Tad of 514 
Degr. Per. Degr. 
49 5637 | 61 7749 | 73 10900 | 
50 5791 | 62 7960 | 74 11243 | 
51 5981 | 63 8175 75 11617 
52 6109 64 8399 76 12017 | 


7 12445 
54 6441 66 8872 | 7; 12908 

55 6611 1 67 9023 | 79 13409 
25 6790 | 68 9384 | 80 13960 
9691 i 14505 | 
58 7157 | 70 9943 | 82 15243 
; 2 7349 | 71 10243 | 83 16009 | 


. 


F 


THE Degrees of Latitude being thus marked 
on the Meridian, draw Parallels thro' the end of 
each Degree ; ; and each Place is to be marked 
where it's Circle of Latitude and Longitude inter- 
ſect each other. 

BUT the Countries near the Pole are ſtretched 
too much northwards; and therefore the Places 
between the Pole and the polar Circles uſed to be 
ſet down in two Maps, by the firſt Method and 
joined to the univerſal Map. 

THE Uſe of ſuch Maps is, (1.) to end the 
Latitude and Longitude of Places, as before. (a.) 
Having, in Fig. 42, the Place R, from which I 
fail, and the Place S, to which ; to find the Point 
I muſt ſteer my Courſe to; 1 1 draw a Parallel thro? 
R, which, with RS, ſhows the Angle or Point I 
muſt ſteer to. Seamen uſe another way. (3.) The 
Diftance between two Places. may be found, if I 


take their Diſtance with the Compaſſes, and ſet 


it on the Meridian, fo as the Feet of the Compaſſes 
may be equally diſtant from the Parallel beg 
middle 


middle between theſe two Places: but this is not 
very accurate. e 


The fixth and ſeventh Methods, | 


beg r yg in 8 Part of the laſt 
Chapter of his Book of Geography, propoſes 
a Method, and ſhows — 4 —.— | 
thereby the then known Part of the Earth. In 
this Method both the Equator and Circles of 
Latitude are alſo Arches of Circles; and the Me- 
ridians, Arches of an Ellipſis. The Eye is ſuppo- 
{ed to be above the Meridian, which is in the 
middle of the Earth inhabited, and in the middle 
between the greateſt and leaſt Latitude known ;z 
but becauſe of the trouble of drawing an Ellipfis, 
and becauſe it ſeems to be deſigned by Ptolemy to 
repreſent the Part of the Earth inhabited, *tis not 
uſed by Artificers. And the Method of repreſent- 
ing the Circles of Latitude by ſtrait Lines, but the 
Meridians as halves of Ellipſes, is ſomething like 
this; which Projection is made by ſuppoſing ſtrait 
Lines to fall perpendicularly from every Point of 
one Hemiſphere, on the Plane of the firſt Meri- 
dian Circle; and the Eye at an infinite Diſtance : 
as thoſe ſkilled in Dialling ſay, that all the Rays 
from the Sun, or any Part of it, come ſo near Pa- 
rallels as to be accounted ſuch, and cauſe the ſame 
Shadow as if they were parallel: which is not very 
difficult to conceive. 1 | 
IF therefore you would repreſent an Hemiſ- 
phere of the Earth after this manner, chuſe a 
Point on the Plane as E, (Fig. 43.) and from that, 
as a Center, deſcribe a Periphery AB CD, the 
Quadrants being AB, BC, CD, DA, divide each 
into ninety Degrees, beginning from AC to B 
and D, and BAD will be the firſt Meridian, 
BCD it's oppoſite, and the middle one BD * ä 


. | 
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be ninety Degrees from the firſt BAD. Then 
draw A C, which will be half of the Equator, and 
draw Parallels thro' every Degree of the Quadrants, 
in which you will have the Tropics at twenty three 
Degrees thirty Minutes, and the polar Circles at 
ſixty ſix Degrees thirty Minutes. The Parts into 
which EB, ED are divided, are Degrees of the 
Meridian BD, which are to be marked 1, 2, 3, 
Sc. and the ſame Parts muſt be taken in the Qua- 
drant of the Equator E A, and the other E C, and 
marked 1, 2, 3, to 180, beginning at the firſt 
Meridian BAD. And thus the Parts in EA, EC 
will have the Parts into which the Equator is di- 
vided, and are Degrees of Longitude, thro' which, 
and the Poles, Meridians are to be drawn as half 
Ellipſes ; and becauſe BD is the longeſt Diameter, 
and the ſhorteſt is different in each Ellipſis, and 
will be between E and the Degree of Longitude ; 
it will be eaſy to draw them with an Inſtrument 
now common, having their longeſt and ſhorteſt 
Diameter. The ſeveral Points in the Ellipfis may 
be found, which may be joined by a good Hand; 
but *tis better to draw them with a thin Piece of 
Whalebone or Steel. CE. 
HAVING thus drawn the Circles of Latitude, 
and the Meridians, all Places may be laid down 
according to the Points in which their Circles of | 
Latitude and their Meridians interſect. In which 
M.ap the Ecliptic will be either a ſtrait Line, or a 
curve (as was ſhown in the Maps by the ſecond 
Method) and may be eaſily drawn. s 
THESE kind of Maps are as good as the 
former; and have this Advantage, that they re- 
preſent plainly the decreaſing of the Circles of La- 
titude towards the Poles. 

IF the Diviſion HG and HK (Fig. 44.) be 
not thro* the Lines drawn, on Account of the 
great Diſtance of the Eye D, it will be eaſy by 
oY Calculation 


heed Af hand | WY LAS has 1 8 


ud gw r 


thus: 
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Calculation to find the Parts for every Degree 
AS the Diſtance of the Eye; taken gem the 


Chants of the Earth, with the Sine of the Comple- 
ment of the Arch of the Equator to be repre - 


ſented, is to.the Sine of the fame Arch; So is the 


Diſtance of the Eye from the Map, to the Part 


of the Line HG or AK, which will reprelent 


ſo much of the Equator. 


For Example, Let us ſuppoſe the Eye D to be 
removed from the Center of the Earth two hun- 


dred of it's Semidiameters, and the Map HK one 


hundred. Then DE will be 200, and DH 100 
of ſuch Parts as EB or EA is 1. Let us firſt find 
the Longitude of GH K, which is to repreſent a 
Semicircle of the Equator at this Diſtance of the 
Eye and Map, it will be then, . _ 

As DE is to DH, So is EA to HG, or che 


| Semidiameter of the Earth or as 200: 100: 1 
to 1; which ſhows, that GH or GK is to be half 


of the Length of the Semidiameter of the Earth: 
which indeed 1s too great, and can be repreſonys 


on no Plane. 


THEREFORE, for the Earth we Conceive 

a ſmall Sphere, whoſe Diameter is two Feet; then 
HG or- HK will be one Foot, on the former 
Suppoſition. | 

YET. if you would know how hk the Eye 
muſt be removed from the Earth, that the Semi- 
diameter of the Equator E A may make the Pro- 
jection H G of a given Length, as one Foot (the 
Semidiameter of the Earth being 19598300) it 
may be found by this Proportions ſuppoſing the 
Diſtance of the Map from the Eye HD to. be 


100000. As H Gisto D B, SoisEAto DF, i.e. 


I : 100000: : 19598 300: 1959830000000, of 
which 18000 ads a Dutch Mile 3 WR is a great 
ade; 5 6 
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BUT in Practice we do not take the Earth 
itſelf, but it's Type, or a little Sphere, from which 
we need not ſuppoſe the Eye to be ſo far; which 
will make no Error in the Projection, 


The n Method ; in which any Place may be made 
the Center of the Map. 


IF you would have a Map in which the Situa- 
tion of all places with reſpect to ſome one place, 
or any other, as alſo their Diſtances to be ſeen and 
found; there is a Method by which the Superficies 
of the Earth is ſo repreſented that any place may 
be made the Center of the Map, and other places 
lie about it, which Maps pleaſe thoſe that er- 
roneouſly think their Country is in the middle 
he the Earth, as the Chineſe do, and the Jews did 
of old. 

T O deſcribe ſuch a Map: Let us chooſe to 
have Amſterdam in the Center; it's Latitude being 
fifty two, and the Eye placed in the Point oppo- 
ſite to the Zenith, that is the Nadir. The Map 
will be the Plane of the Horizon, or ſome Parallel 
to it, if you would repreſent more than an He- 
miſphere ; which may be better done in this Map. 

LET then E (Fig. 45.) be taken on the Plane 
for Amſterdam, and having drawn the Periphery 
for the Horizon, divide it into four Quadrants, 
and each of thoſe into ninety Degrees, BD being 
the Meridian of the place, B the North Point, 
and D the South. The Diameter A C, the Eaſt 
and Weſt Line, is the Prime vertical, A the Welt, 
and C the Eaſt, which is ninety Degrees from the 
Jug: And all the vertical Circles are repreſented 

y ſtrait Lines from the Center E to each Point 
on the Horizon; but *tis better to omit ſome of 
them ; you may put a Pin! in the Center, and turn 

2 a Ruler 
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a Ruler on it which will ſerve to draw the Ver- 


ticals, 
THEN divide BD into one hundred and eigh- 


ty Degrees, as before; drawing from A to each 


Degree in the Semicircle BCD; the Point in 
E B, which is fifty two Degrees on the Arc B C, 
is the North Pole; which mark with the Letter 
P, and the Point E D which repreſents fifty two 
Degrees (counting from Cto D) will be the Point 


where the Equator interſects the Meridian of Am- 
ſterdam, mark it with Q, and count from it to 


P che Degrees 1, 2, 4, We. 

AN P likewiſe from Q to D, and from B to P, 
count 38, 39, 40, Ce. Then taking a Point or 
equal Degrees from P, as 99 and 99, or 88 and 
88, &c, making that Interval a Diameter, draw 


| the Circle which will be a Circle of Latitude for 


each Degree; and the Tropics and polar Circles 
with the Equator. . 

FOR the Meridians ; firſt draw a Circle thro? | 
A, P, C, which will Le a Meridian ninety Degrees 
from that of Amſterdam ; the Center of it is M, 
in BD, drawn to the Point N, the South Pole; 
PN being a Diameter, draw thro M, FH pa- 
rallel to A C, extending it to K and L, And 
divide the Circle PH NF into three hundred and 
ſixty Degrees, and by the help of a Ruler, applied 
to P, and each Degree, divide the Line K FH L, 
which will give ſo many Points; thro' which and 
the two Poles the Meridians are to be drawn, 


The Centers of theſe Arches are alſo in the Line 


KL, and are found as by the former Diviſion of 


it; but the Meridians between A and E have their 


Centers between M and I. 
HAVING thus deſcribed Circles of Latitude 


and the Meridians, tis eaſy to mark down the places 


on the Earth, whoſe Situation from Amſterdam is 
readily ſeen, And the ſame Diviſion of EB, ſhould, 


Q 2 be 
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be on the Ruler, which being laid on E, the 
place ſhows their Diſtance in Degrees, and in 
what Point they lie. How this Map may be made 


by the Globe, we ſhall ſhow in the fourth Method 
of making particular Maps. | 


The firſt Method of making particular Geographical 
Maps, 


WE have ſaid enough to the Deſcription of 
univerſal Geograghical' Maps; we ſhall next ſhow 
how particular Maps are to be made, Maps are 
made of the great Places, as Europe, Afia, Africa, 
America, or ſmall Places: if the former, the fore- 
going Method for general Maps may be uſed ; 
- tho? different Methods are to be employed for dif- 
ferent places. Africa and America having the E- 
quator paſſing thro* them, are not eaſily drawn 
by the firſt Method, but properly by the ſecond ; 
the Eye being placed in the Plane of the Equator, 
above the Meridian in the middle between their 
Eaſt and Weſt Bounds, And therefore the Equa- 
tor is a ſtrait Line, and the Parallels, and the Me- 
redians will be Arches of Circles; but the firſt and 
ſixth Method are beſt to draw Aſia and Europe: 
and the firſt Method is belt as we ſaid to draw the 
Frigid Zones at the Poles. 

FIRST of all a ſtrait Line is to be drawn for 
the Meridian of. the Place over which the Eye is 
ſuppoſed to be; and to be divided into Degrees, 
according to the Method before explained ; which 
will be degrees of Latitude: and they are to be 
marked 1, 2, 3, &c. Then from the Tables the 
moſt ſoutherly and northerly places of the Country 
are to be limited by two Parallels of Latitude; 
and theſe are to be cut by perpendicular Meri- 
dians thro which Parallels of Latitude paſs, alſo 


2 \ ac 
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at right Angles ; and ſo each place is marked by 


it's Latitude and Longitude. 1 


The ſecond Method of drawing particular Map:. 


BUT Artificers uſe another Method in draw- 
ing ſmall, or not very large Maps. Firſt there is 
a Line drawn a-croſs the Page, and at the lower 
end, for the Parallels of the place moſt ſoutherly ; 
and on it are taken equal Parts, according to the 
Degree of Longitude the Country extends to 
then a Line is raiſed perpendicular. on it's middle, 
divided into as many Parts as the Degrees of La- 
titude from the North to the South Part : the big- 
neſs of thoſe Parts is known from the Proportion 
of the Degree in that Parallel they are in hath to 
the Degree on the Equator. And another Line, 
parallel to that at the bottom, is drawn at the 
top, divided into as many equal Parts, as the 
lower Line; and Perpendiculars are drawn from 
the Diviſions below, to thoſe above, ſuppoſing 
the Latitude of that above; and that below, not 
much different, or not much diſtant from the E- 
quator. | | | 

BUT if the Diſtance from the Equator be 
ks or the two Latitudes much different, the 

arts above and below muſt not be equal. But they 
muſt be in proportion, as a Degree in the Parallel 
above, is to one in the Parallel below ; which Pro- 
portion may be known by the Table laid down 
in Chap. iv. And thus having the Meridians and 
Parallels, you may ſet down each place, as before, 


We third Method of deſcribing particular Maps. 


IN repreſenting Provinces of ſmall Bounds, we 
uſe another Method for the moſt Part, which 


* Was 
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was explained before; for ſhewing the Situation of 
laces, and their Diſtance more accurately, 
THE Method is this: There muſt be found 
by mathematical Inſtruments, the Angle of the 
Poſition of one place from another ; which is to 
be transferred to Paper, For Example ; Let there 
be five places of a Country to be laid down, ac. 
cording to their Situation and Diſtance, which we 
call A, B, C, D, E. (Fig, 46.) And let us chooſe 
one, as A, from which the reſt, or moſt of 
them, may be ſeen ; and with an Inſtrument obſerve 
how they lie from you, or from the Meridian in 
which you are, Then taking, on the Paper, a 
Point as A, deſcribe a Circle on it (which yet 
may be omitted if you have a Protractor) and 
take one Diameter of the Circle for the Meridian 
of A, as HAK; the other perpendicular to it, as 
HAK, will ſhow the Eaſt and Weſt Point; F be- 
ing the North, and G the South. Suppoſe then 
that A looked from B thirty Degrees between 
South and Eaſt ; count ſo many Degrees on GH, 
and draw a Line thro* the thirtieth Degree : this 
ſhows how B lies from A ; and thus the Points the 
places D and E lie in are to be ſet down. Then 
going to one of the other places, whoſe Diſtance 
is known from A, with an Inſtrument obſerve 
the other three places C, D, E. This being done; 
Let there be drawn on the Paper a Scale of Miles, 
eat or ſmall, as you would have your Map; and 
on the Line between B and A, ſet down their Di- 
ſtance known; which will give the place B; and 
thro' B draw another Meridian, parallel to the for- 
mer; and making a Circle about B, as about A, 
draw from it Lines ſhowing the Points that C, D, 
and E lie in; and where theſe Lines cut the Lines 
from A, will be the Places of C, D, E. And the 
ſame is to be done, if there had been more 


places, 


The 
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The fourth Method ; by the Globe. 


WE may, with the help of the terreſtrial Globe, 
repreſent Places remote from one another, and 
know their Situations and Diſtances : yea the whole 
Superficies of the Earth may be thus laid down; 
ſo that the given place, or any place be in the mid- 
dle of the Map, as in the ſixth general Method; fo 


that this Method may be brought in among thoſe | 


for general Maps: but 'tis better not to extend the 
Map beyond an Hemiſphere. For Example ; Let 
it be propoſed to ſet down all the Places about Am- 
ſterdam, in their due Situation and Diſtance. Firſt 
chooſe a Point in the Middle, as A, (Fig. 46.) and 


deſcribe a Circle about it; and let FG be the Me- 


ridian Line, and HK the Eaſt and Weſt; divide 
each Quadrant into ninety Degrees. 1 


THEN, on the Globe, bring Amſterdam to the 


Meridian, and elevate the Pole for it's Latitude, 
fix the Quadrant of Altitude at the Zenith, and 
bring it about to every Place you would have 


ſet down; as to the Bounds of Spain, France, &c. 


and obſerve in each the Angle made by the Me- 
ridian, and the Quadrant, i. e. the Angle of Poſi- 
tion, with the Meridian of Amſterdam; and alſo 
the Degrees on the Quadrant between Amſterdam 
and each place; then draw on your Paper Lines 
from A, according as their bearing is between the 
four Cardinal places (we ſhall ſhow afterwards how 


the Trouble of drawing Lines may be ſpared) 


on theſe Lines are to be ſet down their Diſtances 
by the Quadrant from a Scale, large or ſmall, 
as you would have your Map; and you will thus 
have the ſeveral places. SY 
BUT if the Map is to be large, and the Places 
at a great Diſtance, the Line may be divided by 
the Laws of Perſpective ; by ſuppoſing the Eye at 
Q 4 55 
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the Antipodes of Amſterdam ; and for the Map, we 
take the Plane of the Horizon for reprepreſenting 
an Hemiſphere; but if a greater or leſſer Part 
of jt, then we take a Plane for the Map, that 
ſhall be parallel to that of the Horizon, which is 
to be diſtant from it the farther, as what we would 
lay down is above an Hemiſphere. Draw then in 
another Paper a Circle, whoſe Center is M, and 
NjO a Diameter, and PQ another, perpendicular; 
divide N Q into ninety Degrees, and take below 
Q Degrees in proportion to the exceſs of what 
you would repreſent above an Hemiſphere, and 
thro' R draw a Line to MO parallel to QM, 
and from O draw Lines to each Degree of the 
Quadrant NQ or NQR, if a greater Portjon 
than NQ; which will divide MQ or S R, into 
Parts which will be Degrees: then chooſe a Line 


of ſuch a Length as we would have to repreſent 


the furtheſt Diſtance from Amſterdam, which will 
be about half the Breadth of the Map; that Line 


is to be divided as MQ or SR, and mark the 


Parts 1, 2, 3, 4, Cc. from that, as a Scale, take 
the ſeveral Diſtances, and ſet them on the Lines 
that go to the places; and you have the Map fi- 
"iſhed, But the Lines need not be drawn to the 
places; if you have a Scale, or Ruler, divided 
as MQ or SR; apply one end to A, and the 
Scale on the Ruler being brought to Points that 
ſhow the bearing of the places, you may ſet off 
their Diſtance, counting from A, on the Ruler, 


The fifth Method ;, for Sta- Charts. 


8 E A-Charts are ſtrait lined, and have the Me- 
ridians all parallel ; otherwiſe than was ſhawn in 
the laſt Part of the ſecond Method, 

_ THEY aretwoa-fold ; the Degrees on the Me- 
ridjans being either equal or not: they are proſe 
h | of 
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the ſame way as in the fourth and fifth Method 
of general Maps, only they repreſent bur little, and 
have more Sea- Compaſſes on them for finding the 
Bearings, We ſhall ſhow their Uſe hereafter, for 
failing. The Degrees on the Meridians are nearly 
equal when a ſmall Part only is exhibited ; as 
the Mediterranean: and if the Latitude be great, 
or the North and South Parts of the Country 
far diſtant then they are made unequal, i 
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CHAP. XXXIIL 
Of the Diſtance of Places. 
PROPOSITION I. 


Having two Points, or Places, on the Globe, to draw 
from the one Io the other an Arc, which ſhall be the 
Part of a great Circle on that Globe. 


ONCEIVE a right Line drawn from the 
one Point to the other; and from both, two 
Lines to the Center; theſe three make a Triangle; 

which if extended, will cut the Superficies of the 
Globe, and the Section will be the Periphery of a 
great Circle; and the Arch between the two Places 
will be what is wanted. Or take with your Com- 
paſſes a Quadrant of a great Circle, and fixing one 
Foot at each Place, deſcribe two Arches cutting 
one another; where they interſect will be the Cen- 
ter of a great Circle, that will paſs thro' the two 
Points given, 


PROPOSITION II. 


The ſhorteſt Diſtance between two Places on the Super- 
ficies of the Earth, is only one Line, (excepting the 
Places of the Antipodes) which is the Arch of a great 

Circle, intercepted between the two Places, 


THE -! 
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THE ſhorteſt Diſtance between two Places, is 
a ſtrait Line from the one Point to the other; 
as appears by the Definition of Archimedes; and 
is eaſily deduced from other Definitions: and there- 
fore the ſhorteſt Diſtance between two Places on 
the Surface of the Earth, is a ſtrait Line con- 
ceived to be drawn from the one Place to the other; 
but the Superficies of the Earth, being a convex 
Curve, hence it is that the ſtrait Line, which is 
truly the ſhorteſt Diſtance of the two Places, falls 
within the Cavity of that Superficies; but we con- 
ſider only thoſe Diſtances which are on the Super- 
ficies; and therefore we added in the Propoſition 
on the Super ficies of the Earth. Among the ſeve- 
ral Ways, the ſhorteſt of all is the Arch of a great 
Circle interpoſed between two Points, drawn as 
we ſhewed in the preceding Propoſition ; and that 
this intercepted Arch is the ſhorteſt of all, appears 
from this geometrical Theorem, If the Arches of 
two unequal Peripheries be taken, whoſe Chords or 
Subtenſes are the ſame, the Arch of the greater Peri- 
phery, will be leſs than that of toe leſſer: for all cir- 
cular curve Lines, paſſing through two Points, are 
parts of ſmaller Circles, excepting that Arch which 
| 1s part of a greater Circle; and that this Arch is 
leſs than other Curves not circular, (as ſolid Lines, 
or the Helix) of which infinite Number may be 
ſuppoſed drawn on the Superficies of the Earth, is 
ſhown by others : which Theorem belongs not to 
Geography, but Geometry; which alſo ſhows, that 
only one Arch of a great Circle can be drawn from 
one Place to another, 
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PROPOSITION III. 
The Diſtance of Places change not. 


THE way of travelling from one Place to ano. 
ther may indeed change, but the ſhorteſt Diſtance 
is always the ſame ; except the Surface of the Earth 
ſhould break aſunder: but by Places here, we un. 


derſtand immoveable Points. If indeed the Super. 


ficies between two Places riſes higher, the Diſtance 
is greater; if it fall lower, *tis ſhorter. 


 — PROPOSITION Iv. 
No Place is diſtant from another, more than two thou. 


ſand ſeven hundred German Miles; of which fiftcen 
mate 4 Degree. | | | 


FOR the Earth's Superficies being ſpherical, 


there cannot come in between two Points, an Arch 
greater than an hundred and eighty Degrees, which 
is a Semicircle, But an hundred and eighty makes 
two thouſand ſeven hundred German Miles ; one 
Degree being fifteen, | 


PROPOSITION V. 


The Diſtance of the Antipodes, is 1200 thouſand ſeven 
hundred German Miles, or an hundred and eighty 
Degrees, 


1, THE ſhorteſt Diſtance from the Antipodes | 


is not one Line, but an infinite Number all equal ; 


tho' properly ſpeaking, they cannot be called the 


ſhorteſt Diſtances, but ſuch as there is no ſhorter. 
2, THE circular Diſtances between the Anti- 
podes, are all Parts of greater Circles, and not of 


leſſer, 


/ 
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leſſer, (as thoſe between Places which are not dia- 
metrically oppoſite) and they are infinite. 

3. A great Circle paſſing thro' two Places paſſes 
alſo thro* the Antipodes of thoſe two Places. | 

4. THE Diſtances of a Place from two Places 
that are Antipodes to thoſe two Places, make 
one hundred and eighty Degrees; and the Diſtance 
from the one being known, the Diſtance from the 
other is alſo known. 

g. THESE five Propoſitions are ſo plain, that 
any one who conſiders them, will underſtand them. 


PROPOSITION . 


A Place on the Surface of the Globe being given, to find 
all thoſe Places that have the ſame Diſtance from it; 
but the Diſtance muſt not be more than two vo thouſand 
ſeven hundred German Miles. 


ELEVATE the Globe for the Latitude of 
the Place, bring it to the Meridian, fix the 
Quadrant of Altitude at the Zenith, count on 
it the Degrees of Diſtance, and mark with Chalk 
where they end; then turn the Index round, and 
the Chalk will go over all thoſe Places that are at 
the given Diſtance: or take with your Compaſſes 
the Degrees of Diſtance from the Equator, and 
fixing one Foot at the given Place, turn the 
other about, over all the ſame Places ſought ; and 
if the Diſtance be greater than ninety Degrees, 
take it's Supplement to one hundred and eighty, 

and fixing one Foot at the Antipodes of the P «a 
revolve the other. And if you would uſe the 
drant, bring the Antipodes to the Zenith; and fix- 
ing the Quadrant there, turn it round: and where 
the Supplement of the Diſtance ends, you will have 
the Places * under it in a Circle. 


PRO- 
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PROPOSITION VII. 


Whence it is that the Diſtance in Fournies is greater 
than the ſhorteſt, or geographical, Diſtance. 


1. FROM Woods that lie between, and are 
impaſſable. 2. High Mountains, and deep Val. 
lies. 3. Bogs, Lakes, and in general the Waters 


we meet with in travelling by Land. 4. In Sea 


Voyages there are Lands that run out into the Sea, 
and Iſlands that hinder a ſtrait Paſſage. 5. A 
peculiar flowing of the Seas. 6. The Winds. 

BUT ſome may aſk, are there not Land Jour- 
nies ſhorter than Geographical, or the ſhorteſt, 
Diſtance. To which I anſwer, tho' the Earth's 
Figure is ſpherical, ſo far as can be diſcerned ; 
yet in the firſt Book we ſhowed it was not Geo- 
metrically ſo altogether ; but raiſed and depreſſed 
unequally in ſeveral Places: and if there be two 
Places that are diſtant from the Earth's Center, 
eight hundred and ſixty Miles, and the Space be- 
tween them depreſſed, then the Land- Journey, 
ceteris paribus, will be ſhorter than the Geogra- 
phical Diſtance; as the Chord is leſſer than the 
Arch. | 


PROPOSITION VIII. 


* To find the Diſtance of two Places on the Globe, or 
on the Maps made for particular Places, 


BRING one of the Places to the Zenith, and 
fix the Quadrant there, and turn it *till it come to 
the other; then count the Degrees between them, 
and turn them to Miles, or take their Diſtance 
with the Compaſſes, and ſee how many Degrees it 
makes on the Equator ; but if the Diſtance be 

greater 
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greater than ninety Degrees, you muft, as in Prop, 
vi, take the Supplement to one hundred and eigh- 
ty, or it's Diſtance from the Antipodes, by bring- 


ing their Place to the Zenith, and applying the 


Quadrant there; and that Diſtance in Degrees, 


taken from one hundred and eighty, gives the 
other Diſtance above ninety Degrees. 


T HIS Diſtance is not exactly found in univerſal 
Maps, but in particular Maps there uſes to be a 
Scale of Miles added; and taking the Diſtance 
with the Compaſſes, and applying it to that Scale 
you have the Miles, or Leagues, contained in it. 

BUT this Method will not hold if it be a 


Map of a large Place; for no Map can be made 


that will ſhow truly all Diſtances: tho a Map 
may be made to ſhow the Diſtance of one Place, 
from all other Places, as we ſaw in the Conſtru- 
tion of Maps. | | 


PROPOSITION IX. 


Having the Latitude and Longitude of two Places to 
find their Diſtance, | 


THE Solution of this by the Globe is eaſy, 
or by an univerſal Planiſphere ; but difficult, tho? 
accurate, by ſpherical Trigonometry. 

ON the Globe thus: Take any Meridian at 
pleaſure; *tis better to take the Meridian of one 
of the Places if it be drawn; or, which is more 


commodious, take the firſt Meridian, and count 


from it on the Equator the Difference of the Lon- 
gitude of the two Places; and where that Number 
ends, muſt be brought under the braſs Meridian, 
and the Latitude of both Places marked on their 
Meridians; and taking the Diſtance of the two 
Marks, with the Compaſſes, apply it to the Equa- 
tor ; and you have the Diſtance in Degrees: if it be 

more 
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more than ninety, you muſt take a Thread well 
ſtretched, and apply it. 1 


BECAUSE a Planiſphere is fitter for uſe, 


eſpecially to Sailors, that have frequent occaſion 


for this Problem, and love to uſe that Inſtrument, 
we ſhall here explain the Method. | 
THERE are two Caſes in the Problem ; 


either firſt, the Places have the ſame Longitude, 


or have one hundred and eighty Degrees of Dif- 


ference in Longitude ; and then you need only 


turn the Difference of Latitude, or the Degrees 
of Diſtance on the Meridian to Miles: and if the 
one Latitude be North, the other South, you muſt 
add their Latitude; which is eaſily done by taking 
the Degrees between the two Places. 

BUT if the Places are in different Meridians, 
and out of the Equator you muſt do otherwiſe. 

AND it will firſt be uſeful to ſhow the Caſes 
in which the Solution varies: and that will make it 
very eaſy ; as will appear by Examples, in which 
Students ſhould exerciſe themſelves. 

1. IF the Places have the fame Longitude, and 
have Latitudes of the ſame Kind ; then the Diffe- 
rence of Latitudes in Degrees may be turned to 
any other Meaſure; 

2, IF they have the ſame Longitude, and their 
Latitudes of different Kinds, the one North, the 
other South ; then add the Latitudes, and you have 
the Diſtance in Degrees. | 

3. IF the Difference of Longitudes be one hun- 


dred and eighty Degrees, and they have different 


Latitudes, take the Difference of Latitude, and 


ſubſtra& it from one hundred and eighty Degrees; 


what remains will be the Diſtance in Degrees. 
4. IF the Difference of Longitude be one hun- 
dred and eighty Degrees, and they have the fame 


kind of Latitude; add the Complement of their 


Latitude, and you have the Diſtance m Degrees. 


5. IF 


—_— qe x eas > don. 44. a 
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5. IF both Places are in the Equator, then 
the Difference of Longitude in Degrees is the 
Diſtance. . WR 

6. IF both Places have the ſame Latitude, and 
not more than twenty Degrees, and the Diffe- 
rence of Longitude be ſmall, enter with that Lati- 
tude the Table for the Parallels bigneſs, in Chap. iv, 
and take out the Quantity of one Degree in that 
Parallel ; then take the Difference of Longitude, 
and multiply it by the Miles in one Degree, | 
7. IF both Latitude and Longitude differ, or 


| if the Latitudes be the ſame, but above twenty 
Degrees; and the Difference of Longitude great; 
which often occurs; we mult not follow the for- 


mer ſhort Methods, but be at more Pains; and 
for this chiefly is the Problem propoſed. | 

WE have given a Solution by the Globe; and 
by the Planiſphere it may be done thus: Bring the 


Rule of the Planiſphere to the Latitude of the 


Place; then count the Difference of Longitudes in 


the Meridians, beginning at the other Part; and 


where the Meridian, that terminates that Number, 
cuts the Parallel of the other Latitude, place 
there the end of the Index; then apply the Rule 
to the Equator ; and the Number of the Parallels 


between the Pole, and the Index, is the Diſtance 


ſought, in Degrees. 1 

THERE is another Method, invented by 
Maurolicus, which ſhows the Diſtance in a pleaſant 
Manner, by drawing a Line in a Circle; from 
which Method, that cf ſolving it by Calculation 
proceeds. 3 1 nel 

ON the Center E (Fig. 48.) deſcribe a Circle, 
BE being one Semidiameter ; and let the Arc BA 
be taken equal to the Difference of Longitude 
(if it be greater than one hundred and eighty, take 
's Complement to three hundred and fixty) and 
draw AE; then take AF towards B, equal to 


- JL. l. R the 
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the Latitude of the Place A, and from B the 
Arc BG, equal to the Latitude of B; and let 
GI, be made.perpendicular to BE and FH, from 
F to AE, draw IH, and on I and H raiſe per- 
pendiculars I, L, equal to I G, and HK equal to 
HF (the ſame way if the Latitude be of the ſame 
kind, if not then IL is to be drawn on the one 
Side of TH and HK on the other) then LK will 
be the Chord of the Diſtance fought ; and with 
the opening of the Compaſſes K L, take BX, and 
vou have the Diſtance in Degrees. | 

THIS Method is taken from the Solution of 
ſpherical Triangles ; but the doing of it by draw- 
ing Lines doth not give the Diſtance exact enough; 
tho? *tis eaſy and pleaſant ; and no other Method 
by ſpherical Trigonometry can give it exactly. 
You have the Complements of the two Latitudes, 
and the Angle contained, which 1s the Difference 
of Longitude, to find the oppoſite Side, which is 
the Diſtance ſought; for which there are ſeveral 
Methods, but the moſt common, and what hath 
no regard to the variety of Caſes here, is this: 

1. IF the Latitudes are of one kind, then let 
it be, As the Square of the Radius is to the Rect- 
angle of the Sines of the Complement of the La- 
titudes, So is the verſed Sine of Difference of Lon- 
gitudes (if greater than one hundred and eighty, 
take their Complement to three hundred and ſixty) 
to a certain fourth Number; then take the Diffe- 
rence of the Latitudes, and the Sine of it's Com- 
plement; then the fourth Number, found before, 
compared with this Sine; and if they be equal, 
then the Diſtance is ninety Degrees; if leſs, ſub- 
ſtract it, and the Remainder will be the Sine of 
an Arc, whoſe Complement is the Diſtance of the 
Places; but if greater than the ſaid Sine, ſubſtract 
the one from the other, and the Remainder will 

be the Sine of an Arc, which being added to 
„ 2 5 ninety 
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ninety Degrees, gives the Diſtarſce fought i in De- 


recs. 


2. IF the Latitudes be of different kinds, . then 


tale the Place of one of the Antipodes for the other 


Place, and find their Diſtances by the former Me- 


| thod; for the Latitude thereof will be the fame, as 
the other; ; and there will ariſe a ſpherical Trigngie, 


and two Sides given; and the Angle included will” 
be the Complement of the Difference of Longi- 
tude to one hundred and eighty Degrees: and 
having found the Diſtance between the one Place, 


and the Antipodes of the other; you have the 
Diſtance of the Places themſelves for it's Com- 


plement of the former to one hundred and eighty, 
as was ſaid in the preceding Propoſition. | 
IN Places that are nearer the Equator than 


' nineteen Degrees, we may -uſe another eaſy Me- 


thod; which tho? not demonſtrative, yet will give 


the Diſtance pretty nearly, We take the Square of 


the Difference of Longitude, and the Square of the 
Difference of Latitude; and their Sum is the Square 
of the Diſtance nearly. 

OR better thus, which will BAR for eat La- 
ticudes, find, by the Table before, the Miles in 


the Parallel of the greateſt Latitude; then As > 


Miles.m a Degree on the Equator are to the Miles 
ina Degree in that Parallel ; So 1s the Difference 
of Longitude in Miles to a fourth Number ; the 
Square of which added to the Square of the Diffe- 
rence of Latitude in Miles, vx the ae of the 
Diſtance. 

THE Solution will be the eaſier if we ule the 
Logarithms, and reſolve the oblique Triangle into 
two right-angled Triangles; for then there wall 
be no need of Multiplication and Diviſion. 
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PROPOSITION X. « 


| Having the Difference of Longitude of two Plan, and 
_ the Point on which one lies from the other, to find 
their Diſtance. 


THIS is no other than kink two Sides of a 


ſpherical Triangle, and the Angle oppoſite to one 


Side, to find the third Side; or having «the Com- 


plements of two Latitudes, and the Angle of Poſi- 


tion, or it's Complement, to one hundred and eighty, 
to find the third Side. 

THE Solution of the Problem by the Globe is 
thus: Suppoſe the firſt Meridian to be the Meri- 
dian of the E Pc and mark the Latitude for that 
Place; then elevate the Globe for the Latitude of 
the other Place, and fix the Quadrant to the Ze- 
nith, and turn it *till it come to the Point given on 
the Horizon; 3 then turn the Globe *till the Place 
whoſe Latitude was marked come to the Quadrant; 
then the Arc of the Quadrant between the Zenith 
and that Point is the Diſtance ſought: at the ſame 
time you have the Difference of Longitude on the 
Equator, or the Arc between the firſt, and the 
braſs Meridian. 

Ho W this is to be done by the Planiſphere, 
and by Calculation, with, or without, the Loga- 


rithms, I leave to a Maſter; leſt I ſhould ſay a 


great deal that would be of lire uſe to many. 


PROPOSITION XI. 


Hoving the Longitude of two Places, and the Lati- 
lude of one, and the Point in which the other Place 
lies in from it, to find the Diſtance. 


WE have here again a ſpherical Triangle whoſe 
Sides are the Comp leren: of the two —_— 
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and the Diſtance of the Places in which we have 
one Side, the Complement of the Latitude of the 
one, and two Angles; the one is the Difference 
of Longitude; and the other the Point made by 
the Meridian and the Diſtance, to find the Diſtance. 
The Solution by the Globe and the Planiſphere 
is eaſy, and by Logarithmical Calculation accu- 
rate enough; and even by common Calculation: 
we ſhall — uſe the way by the Globe for the 
Reaſon before mentioned; though by the Plani- 
ſphere *tis eaſier z but that by the Globe gives the 
Triangle itſelf. 
SUPPOSE the firſt Meridian to 7 that 77 
8 whoſe Latitude is not given; count the 
erence of Longitude on the Equator, and mark 
Chalk, and bring it to the. Meri- 
dian which will he the Mexidian of the other place; 3 
count on it the given Latitude; and elevate the 
Pole for that Latitude.; the Globe being fixed, 
bring the Quadrant to the Zenith, and turn it till 
it come to the Point on the Horizon; z the Place 
where the Quadrant cuts Vhe firſt Meridian will be 
the ong place, and the Arc. between the Zenith; 
and that Point is the Diſtance. ſought. And at the 
ſame time you will ſee the Tatitude of the other 
place. . | a 


/ Ds PROPOSITION XII. 


* | 


Having the Diſtance of 15 Places in the ſame Meri. 
dian, and the Points in which-a third lies from the 
other two, to find the Diſtance of the third from the 

_ other two, 


WE have here again a ſpherical Triangle, in fi 
which the three Sides are the three Diſtances of 
the Places, and one Side js given; the Diſtance 

of the two in the ſame Meridian, and the two 
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adjacent Angles, and the other two Sides are 


wanted. e Res 
OMITTING the Methods 'by Calculation, 
and by the Planiſphere (tho? more accurate) we ſhall 
give that by the Globe ; which exhibits the thing 
to the Eye. { 
TAKE the Diſtance-of the two places in the 
braſs Meridian ; then elevate the Pole for the La- 
titude of the one, and fix the Quadrant at the Ze- 
nith, and bring it to the Point the third place lies in, 
and draw a Line along it with Chalk ; then fix the 
Quadrant at. the other place brought to the Zenith, 


and turn it 'till it come to the Point the third 


lace lies in from the ſecond place; and where 
it cuts the Arch by the Chalk, you have the third 


place, whoſe Diſtance from the other two is eaſily 


meaſured, 2 


c a _ ani 
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CHAT XXXIV. 
Of the Senfble o or Vijible Ho 0r1%0n. 


P H E Senſible Holds is a Periphery on the 
Superficies of the Earth, which terminates 
the Sight all round, or which terminates that Part 
- of the Superficies viſible to the Eye, whilſt the 
« SpeCtator turns himſelf round; or from which Rays 
can come to the Eye, It's Semidiameter i is an Arc 
ol a great Circle dn the Earth, between the Foot of 
the Spectator and the Periphery, which is therefore 
e to that Periphery. | 


 PRQPOSITION I. 


1 2 be i on of the Fenſbie Horizon is various, ac- 
cording to the Height of the Eye; or as the Semi- 
diaeter of the Earth is ſuppoſed to be. 


Let MPNF (Fig. 4 9.) be a great circle on the 
Earth, T the Center, 4 P the Semidiameter, PO 
the Altitude of the Eye, and O the Eye; draw from 
O the Tangents ON, OM; and let us conceive 
the Ray N O to be carried round, and to deſcribe 
a Periphery on the Earth; which will be the Sen- 
ſible Horizon, whoſe Semidiameter i is PN, PM, 
for NO, M O, are the laſt Rays that can come to 
the Eye from the Earth; which we here ſuppoſe 
perfectly round. 
AND *tis plain if we take a greater or leſs Alti 
tude PO, then PN will be a greater or leſſer 


R 4 Arc; 


1 
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Arc; and if TP be more or fewer Miles, then 
PN will be ſo alſo. ” 8 

THESE two ſeem to be the Cauſes why the 
Antients differ ſo much in their Opinions of the 
bigneſs of this Horizon. Macrobius makes the Se- 
midiameter of it one hundred and eighty Furlongs, 
or twenty two Miles and a half; and Eratoſthenes 
three hundred and fifty Furlongs, or forty four 
Miles; Albertus Magnus a thouſand Furlongs, or 
one hundred and twenty five Miles; Proclus two 
thouſand Furlongs, or two hundred and fifty 
Miles; a great many make it five hundred Fur. 
longs, or ſixty two Miles and a half: which Di- 
verſity proceeds alſo from the different Lengths of 
Faroe, as appears from the following Propo- 
Itlon. 


PROPOSITION II. 
Having the Height of the Eye above the Ground, and 
the Semidiameter of the Earth; to find the Semi. 
aameler of the Senſible Horizon, | 


Let PO (Fig. 49.) be the Man's Stature. O 


the Eye, TP the Semidiameter, ON the Ray 


touching the Earth, which terminates that Horizon; 
therefore PN is it's Semidiameter, whoſe Length 
is wanted: P O being ſuppoſed five Foot, is added 
to the Semidiameter IP, which makes T O 
19598300 Feet; and in the Triangle NT O we 
have TO and TN, and the Angle T NO ninety 
Degrees; the Angle NT O is found thus, As 
JO is to TN, So is the whole Sine to the Sine of 
the Angle NOT; whoſe Complement is the 
Angle NT O, or Arc NP, which may be turned 
to Miles, „„ + 


co ROE. 
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| | COROLLARY, | | 

FROM hence we may ſee, that if T P or 

pP oO be taken of different Lengths, there -will 
come out different Degrees in the Arc NP. 


PROPOSITION UI. 


Having the Height of the Eye on a 7 oer, or Mun. 
tain, to find how far the Sight extends on the Sea. 


Let PO (Fig. 49. J be the Altitude of the Tower, 


and work as — or here the . of a Man 


is not conſiderable. 
PROPOSITION Av. 
De ate Length that the Sight extends * given 


or the Semidiamer of the Senſible Horixon; to d 


at what Height the Eye is Paceds 


OR, which is the ſame thing; 3 the 
greateſt Diſtance that the T op of a Mountain can 


be ſeen at, to find the Altitude of the Mountain. 


IN the Triangle N T O (Fig. 49.) there is given 
the Angle at N of ninety Degrees; and the Arc 


NP, which is the Meaſure NT O, and the Semi- 


| diameter NT, to find T O, from Which . T P, 
and you have PO. 

WX may therefore, by ſuppoſing a certain 
Meaſure of the Semidiameter of the Earth, find, 


from the 1 aſſigned, by different Authors, 
b 


to the viſible Horizon, what Height of the Eye 
each Author aſſumed, | 


PRO.: 


77 The Comparative Part Sr. VL 


> © PROPOSITION. v. 


Having ibe Height of the E ye, and the Height of a 
Ship's Maſt, or a Ti n. or A to Jag 
their Diſtance. | 


Let PO (Fig. 49.) be the > Height of the Eye. on. 
the Maſt of a Ship, or Tower, &c. and FS the 
Maſt of another Ship, then SO will be the fir 
Ray that comes to the Eye from the Top-Maſt, 

the Diſtance FP is wanted. Firſt from the Tri- 
angle. NT O; having NT; and T O, and the 
Angle T N O, find = Angle NT O, and the 
Triangle NTS; having NT, and TS; ang the 
right Angle TNS; find the Angle N T8; thus 
you have the whole Angle OT. S, gf which the 
Arc PF is the Meaſure. 4 | 


- PROPOSITION vi. EE 
Hed the Height of the Eye, and the Diſtance at 


 #vbich the Ship or Tower is firſt ſeen, to find tbe 
Altitude of the Tower or Ship. 


e = —Ä — _ 


* a $-: 


— — — 
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IN the Triangle NO T, (Fig. 49.) having N T 
and TO, the Arc NP is found, which being taken 
from the known Arc PF (the Diſtance being turn- . 
ed to Minutes of a Degree) leaves the Arc F N, or 
the Angle NTS. And in the Triangle NTS you 
| | have NT, andthe Angle N ninety Degrees; you 
l - may find the Hypotenuſe T S, from which take 
7. F, and you have the Ecight of the * . 
8 ar, Sc. 2 
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arrived; therefore to do juſtice to Mr Gordon in 


©» PROPOSITION vu. 
The Refratiion of Light. hit bi Air "increaſes the ap- 


potent Semidiameter of thi Senfible Horizon, 


F O R the Refraction differs in different places, 
the Air being thicker, the nearer the Earth; and 
therefore tho? the Ray come from a Point further 
than N, (Fig. 49.) as from F, it cannot come 
ſtrait to the Eye, yet may be refracted ſo as to 
come in the Line NO, which touches the Earth. 


IT may not be improper here to obſerve, that 
our e Author is, as it were, the Fountain 
from whence moſt of our Geographical Writers 
have drawn very great Supplies; ſome have or- 

rowed and acknowledged the Advantages; others 
have ſtolen from him, and, in a different Dreſs and 
Dialect, have recommended it to the World for 
their own. It is certain that to borrow from an 
Author, and to improve upon that Author, is 
not only juſtifiable, but has been the chief if not 
the only means by which the preſent Age has 
brought their Acquirements in Philoſophy, and 

Mathematics, to the pitch to which they are now 


his Grammar, and yet to improve Varenius fo as 
to make it the moſt excellent of it's Kind, the 
Publiſher hath thought proper to add not only ſome 
Theorems which in themſelves are natural and de- 
monſtrable Truths, beyond the reach of Contra- 
diction, or even of Diſpute; but alſo ſome of the 
moſt uſeful of Gordon's Paradoxes, with their So- 
lutions, without which the Paradoxes are but of 
little uſe except to amuſe the Reader, and leave him 
as much in the Dark as they found him. The 
Theorems follow immediately, and the Paradoxes 


with their Sulutions next after them, 7 "i 
TE GEO. | 
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GEOGRAPHICAL THEUREMI, 


"Thor. 1. The Lachude of any place i is > "Bak 5 
to the Elevation of che Pole in the lame | 
P ace, and e contra. | 
Theor. 2. The Elevation of the Equator in any 
lace is always equal to the Complement of the 
Leda in the ſame Place; and vice verſd. 
© Theor, 3. Thoſe places lying under the Equi. | 
noctial Line have nothing of Latitude, it being 
there that the Calculation of Latitude begins. 
Theor. 4. Thoſe places lying exactly under the 
the two Poles have the greateft Latitude, it being 


there that Calculation of Latitude doth end. 


Theor. 5. Thoſe places lying exactly under the 
firſt Meridian have nothing of Longitude, it be- 
ing there that the Calculation of Longitude begins. 

_ Theor. 6. Thoſe Places lying immediately, adja- 
cent to the weſtern Side of the firſt Meridjan have 


the greateſt Longitude, it being there that the Cal- | 


culation of Longitude doth end. + i 
Theop. 7. All Places lying upon each Side of the 
Equator, have the greater ox lefler Latitude, ac- 
cording to their Reſpective diſtance therefrom, 

; Theor, 8. All places lying upon either Side of 
the Equator, and exactly under the ſame, have 
the greater or leſſer Longitude according to their 
Reſpective diſtance from the firſt Meridian. 
:  Theor.' g. That particular Place of the Earth 


lying exactly under the Interſection, of the firſt 


Meridian and Equinoctial Line, hath neither Lon- 
gitude nor Latitude. 


Theor. 10. No place of 'the, Earth is , diſtant 


from another above 10800 Halian Miles allowing | 


60 to one Degree in the Equator, | 
; Theor. 11. No place of the Earth is diſtant from 
ir 8 1 Antipodes, diametrica * above 


7200 
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7200 Italian Miles, till n 60 0 one Fo 1 


gree in the Equator. 

Theor. 12. The ſenſible. Horizon _— every place 
doth as often change as we happen de change the 
place itfelf. 4 s 
© Theor. 13. The apparent 8 ol the 
ſenſible Horizon in moſt places doth, frequently 


. vary according to the Wy of the, Suns . 


Beams. E 
Theor. 14. All Countries upon the face of the 
whole Earth do equally enjoy the ſight of tha 


Sun in Reſpect of time, and are equally depri- 
ved thereof. , | 

. Theor. 15, In all places of the Globe of the 
Earth, fave exactly under the Poles, the Days 
and Nights are of an equal Length, viz. 12 
Hours each, when the = cometh to the E- 
quinoctial 8 

Tbeor. 16. In all places between the Equinoc- 
tial and the two Poles, the Days and Nights are. 
never equal one to another, ſave only thoſe two 
times of the Year. when the Sun entereth the 
Signs of Aries and. Libra, 

Theor, 17. The nearer any place i is to the Line, 
the leſſer is the difference between the length of 
the Artificial Days and Nights in the ſaid place: 

and, on the contrary, the further removed the 
- greaters 

Theor. 18. In all places lying under the ſame 
Parallel of Latitude, the Days and Nights are of 
* ſame * and that at all times of the 

ear. 

Theor, 19. Three or more places being, given 
on the Globe, that lie between the Equator and 
either of the Poles, and equidiſtant, from one-ano- 
ther, the extent of the longeſt Day in thoſe places 
doth not encr —_ to the diſtance 
of the itt themſelves, BY 

cor, 
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Theor. 20. Three or more places being given 
on the Globe, that lie between the Equator and 
the Poles, in which the length of the longeſt 
Day doth equally increaſe, the Diſtance between 
the Parallel of thoſe places is not equal to one 
another. 1 IO) I | ES, ; 
Theor, 21, Three or more places being giyen 
on the Globe, whoſe Diſtance from the Equator 
to either Pole exceeds one another in Arithmetical 
Proportion; the Length of the longeſt Day in 
one doth not keep the ſame Analogy to that in 
the other, according to the Proportion of their 
Sn, | 2 
Theor. 22. In all places of the Torrid Zone the 
Morning and Evening Twilight is leaſt: in the 
Frigid greateſt ; and in the temperate *tis a Me- 
dium between the two. - | 
| Theor. 23. To all places lying between the Tro- 
pics, the Sun is duly vertical twice a Tear; to 
. thoſe under the Tropics once; but to them in the 
Temperate and Frigid never. 
Theor. 24. In all places of the two Frigid Zones, 
the Sun appeareth every Year without ſetting for a 
certain number of Days, and diſappeareth for the 
ſame Space of Time. And the nearer unto or 
the farther from the Pole theſe places are, the 
longer or ſhorter is his continued preſence in, 
or abſence from, the ſame. i 
Theor. 25. In all places exactly under the Arc- 
tic and Antarctic Circles, the Sun at his greateſt 
Declination appeareth every Year, for one Day 
compleatly without ſetting, and intirely diſappeareth 
another, but daily riſeth and ſetteth in thoſe Parts 
at all other Times as elſewhere, _ 24 
Theor, 26 In all places between the Equator 
and North Pole, the longeſt Day and ſhorteſt 
Night is always when the Sun hath the greateſt 


northern 


„ 
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northern Declination, and the ſhorteſt Day and 
longeſt Night when he hath the greateſt Southern. 
Theor. 27, In all Places between the Equator and 


South Pole, the longeſt Day and the ſhorteſt Night 


is always when the Sun hath the greateſt ſouthern 
Declination; and the ſhorteſt Day and longeſt 
Night, when the greateſt Northern. 

Theor. 28. In all places ſituated under the Equi- 


noctial Line, the Meridian Shadow of a Style per- 


pendicularly erected, doth caſt itſelf towards the 
North for one half 'of the Year, and towards the 
South during the other. 


| Theor. 29. In all places lying under the Equi- 


noctial Line, there is no Meridian-Shadow on 


thoſe Days of the Year that the Sun doth enter the 
Signs of Aries and Libra. 

Theor. 30. The nearer that Places are unto, or 
the fartheſt removed from, the Equator, the ſhorter 


or longer accordingly is the Meridian-Shadow of 


a Style perpendicularly erected in ſuch Places. 
Theor. 31. The farther that Places are re- 
moved from the Equator, yet not ſurpaſſing 66 De- 
grees of Latitude, the greateſt is the Sun's Ampli- 
tude, or that Arc of the Horizon between the Points 
of due Eaſt and Weſt, and thoſe on which the Sun 
riſeth and ſetteth on the Days of the Summer and 
Winter Solſtice. - | 
Theor. 32. In all places lying under the ſame 
Semicircle of the Meridian, the Hours of both 
Day and Night are always the ſame in one as in 


the other. 


Theor. 33. In all places both of the North and 
Southern Hemiſpheres, that lie under the oppoſite. 
Parallels of Latitude, the Seaſons of the Year are 

not the ſame in one, as in the other. 
Theor, 34. In all places ſituated in a parallel 
Sphere, the Circle of the Sun's Diurnal Motion 
runs 


„ 
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runs always parallel, or very near it, to the reſpec- 
tive Horizon of ſuch places. ad Bead” 
_ Theor. 35. In all places ſituated in a right Sphere, 
the Circle of the Sun's Diurnal Motion is ſtill per- 
pendicular, or very near it, to the reſpective Hori. 
20n of ſuch places. oats bus po ant 
Theor, 36. In all places ſituated in an Oblique 
Sphere, the Circle of the Sun's Diirnal Motion is 


always oblique unto, or cutteth, the Horizon of ſuch 
Places at unequal Angles, 2 


Theor, 37. If the Difference of Longitude in 
two Places be exactly 13 Degrees, the People re- 


ſiding in the Eaſtmoſt af them, will reckon the 


time of Day ſooner by one Hour, than thoſe in 
the other. If the Difference be 30 Degrees, then 
they Il reckon the Hours ſooner by two; if 45 De- 
grees, by three; and if 60, then by four, c. 
Theor, 38. If. People reſiding in two diftin& 
places do differ exactly one Hour in reckoning 
their Time, it being only Noon to one, when One 
in the Afternoon to the gther, the true Diſtance 
between the reſpective Meridians of thoſe Places 


is exactly 15 Degrees upon the Equator : If they 
differ two Hours, the Diſtance is 30 Degrees; if 
. three, tis 43; and if four, tis compleatly 


60, &c. | 


Theor. 39. If any Ship ſet out from any Port, 


and ſteering Eaſtward doth entirely ſurround the 


Globe of the Earth, the People of the ſaid Ship in 
reckoning their time will gain one Day compleatly 
at their Return, or count one more than thoſe re- 
fiding at the ſaid Port: If Weſtward, they'll loſe 
one, or reckon one leſs, | | 

Theor, 40. If two Ships ſet out from the ſame 
Port at the ſame time, and both ſurround the Globe 
of the Earth, one ſteering Eaſt and the other Weſt- 
ward, they'll differ from one another in ee 
ro | their 


3 


dent from Prob. 15, 


12 da 
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their time two. Days compleatly at their Return, 
even ſuppoſe they happen to arrive on the fame 
Day. If they ſurround the Earth twice, ſteering 
as aforeſaid, they'll differ four Pays; if thrice, 
then ſix, Cc. | 4 ig” rf 
Theor. 41, If ſeveral Ships ſet out from the 
ſame Port, either at the ſame or different time, 


do all ſurround the Globe of the Earth, ſome 


ſteering due South, others due ' North, and arrive 
again at the ſame Port, the reſpective People of 
thoſe difterent Ships at their Return will not differ 


from one another in reckoning their time, nor from 


thoſe who reſide at the ſaid Port. 
GEOGRAPHICAL PARADOXES, 
mb thir SOLUTIONS, 


Paradox 1, Thete are two remarkable places on 
the Globe of the Earth; in which there is only one 
Day and one Night throughout the whole Year, 

Solution. Thoſe two places are moſtly all that 
Space contained within the Polar Circles, as is evi- 

Paradox 2. There are alſo ſome places on the 
Globe of the Earth, in which there is only one 
Day and one Night at a certain time of the Year, 

Solution, Theſe two places are the Polar Circles, 
when the Sun is in the oppoſite Tropic, as appears 
from Prob, 15 and 16. | T7 

Paradox 3. There is a certain place of the Earth, 
at which if two Men ſhould chance to meet, one 
would ſtand upright upon the Soles of the other's 
Feet, and neither of them ſhould feel the other's 
Weight, and yet both ſhould retain their natural 
Olture. | 


YOULL IM. 9 dolution. 
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Solution. This place is the Center of the Earth: 


This Paradox is rendered obſcure, by ſaying a 
certain place of the Earth, and not in the Earth. 
Paradox 4. There is alſo a certain place of the 


Earth, where, a Fire being made, neither Flame 


nor Smoak would aſcend, but move circularly about 
the Fire. Moreover, if in that place one ſhould 
fix a ſmooth or plain Table without any Ledges 
whatſoever, and pour thereon a large Quantity of 


Water, not one Drop thereof could run over the 


ſaid Table, but would raiſe itſelf up in a large 
Heap. 


Solution. This is likewiſe the Center of the Earth; 


but theſe two laſt Paradoxes may rather be termed 
Philoſophical than Geographical. 


Paradox 5. There is a certain place of the Globe, 


of a conſiderable Southern Latitude, that hath both 

the greateſt and leaſt Degree of Longitude, 
Solution. Not only a certain place in Southern 
Latitude, but all places, ſituated under the firſt 


Meridian from Pole to Pole, have the greateſt and 


leaſt Degree of Longitude ; becauſe where the ut- 
moſt Extent of Longitude ends, it's leaſt Denomi- 
nation begins, 

Paradox 6. There are three remarkable places 
on the Globe, that differ both in Longitude and 
Latitude, and yet all lie under one and the ſame 
Meridian. 


Solution. This is to be underſtood of the Artifi- 


cial Globe, and the brazen Meridian thereto be- 
longing ; then the Difficulty will ſoon vaniſh, if we 
ſuppoſe the firſt place to be ſituated 10 Degrees of 
Latitude, and 10 Degrees of Longitude, from any 
firſt Meridian, the ſecond place under the North 
Pole, and the third in 190 Degrees of Longitude 
under the Tropic of Cancer: Then it will appear, 
that all three places are under the ſame brazen Me- 
ridian of the Artificial Globe, and yet differ both in 

EF Longitude 


ww 
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Longitude and Latitude, for the firſt place will be 
in ro Degrees Longitude and 10 of Latitude; the 
ſecond in o Longitude and go Degrees Latitude; 
the third in 190 Degrees Longitude and 239 gol 
Latitude. | | Ra ie 
Paradox 7. There are three remarkable places 
on the Continent of Europe, that lie under three 
different Meridians, and yet all agree in Longi- 
tude and Latitude. 
Solution. Tis ſuppoſed that this refers to the Dif- 


ference among Geographers in fixing their firſt Me- 


ridian. Thus ſome place it at Cape de Verd Iſlands, 
and others at 7. ener g, one of the Canary Iſlands. 
Now if you take three places in Europe to make it 
correſpond with the Paradox, in the ſame Lati- 
tude, at 10 Degrees diſtant from one another, and 
ſuppoſing each place to be the firſt Meridian, they 
all agree in Latitude, and alſo in Longitude, and 
yet lie under three different Meridians in reſpect of 
the Globe. 35 

Paradox 8. There is a certain Iſland in the 
Agean Sea, upon which if two Children were 
brought forth at the ſame inſtant of Time, and 


living together for ſeveral Years, ſhould both ex- 


ſpire on the ſame Day and Hour, yet the Life of 
the one ſhould ſurpaſs the Life of the other by 


divers Months. 


Solution. This Paradox may be ſolved two 
ways © © | 

1. If one of the Children fail directly Eaſt, 
and the other directly Weſt, when they encompaſs 
the Globe, which may be done in a Year, there 


will be two Days difference in their Ages; and in 


40 Years thus failing, the one will be 80 Days older 

than the other, EY GY 
2. Otherwiſe, if we ſuppoſe the one to live 
within the Artic Circle, where no Day exceeds 
24 Hours ; and the _ lives within either 3 
i | 2 the 
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the Polar Circles, as under 739 20!, where the 
Day is three Months long, and then returns, and 
both die, the one will be three Months older than 
the other. To, 
Paradox q. There are two obſervable places be. 
longing to Aſia, that lie under the ſame Meridian, 


and of a ſmall Diſtance from one another, and 


yet the reſpective Inhabitants, in reckoning their 
Time, do differ an entire natural Day every 


Week. 


Solution. Not only in Aſia, but every where elſe, 
where Chriſtians and Jews inhabit together, the lat- 


ter reckon their Sabbath one Day every Week 
ſooner than the former, 
Paradox 10. There is a particular place of the 
Earth, where the Winds, tho' frequently veering 
round the Compaſs, do always blow from the 
North. | | 
Solution, At the South Pole. | 
Paradox. 11. There is a certain Hill in the 
South of Bohemia, on whoſe Top, if an equinoCtial 
Sun-Dial be duly erected, a Man that is Stone- 
blind may know the Hour of the Day by the ſame. 
Solution, If a Burning-Glaſs be the Nodus of a 
Dial, and ſo contrived, that the Focus may fall on 
an iron or braſs Plate or Ring, on which the Fi- 


gures are deeply cut, a blind Man may feel where 
the Plate or Ring is heated by the Sun, and which 


Figure it is upon, or neareſt to, 

Paradox 12, There are a conſiderable number 
of Places lying within the Torrid Zone; in any of 
which, if a certain Sun-Dial be duly erected, the 
Shadow will go back ſeveral Degrees upon the 
ſame at a certain time of the Year, and that twice 
every Day for the Space of divers Weeks, yet no 

ways derogating from that miraculous returning 


of the Shadow upon the Dial of Abaz in the Days 
of King Hezekiab. | 


Solution, 
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Solution. This Paradox may be ſolved by ex- 
laining the nature of concave, convex, and re- 

flecting Dials; but as one certain kind of Dial is 

mentioned, we may ſuppoſe a plain equinoctial 

Dial deſcribed on both Sides of an horizontal 


Plane with two Gnomons, and near the Tropic, 


when the Latitude and Declination are equal; 
before the Sun comes to the mathematical Hort» 
zon in the Morning, he will ſhine on the lower 
Side of the Plane, and the Shadow of the Gno- 
mon will run Weſtward ; and preſently after 
fix O'Clock, as he ſhines on the upper Plane, the 
Shadow will run Eaſtward *till Noon, and thence 
to fix in the Evening, at which time the Shadow 
on the lower Plane will begin and run Eaſtward *till 


Sun-ſet, 
Likewiſe it may be conſidered, that any where 


in the Torrid Zone, where the Latitude is leſs than 


the Sun's Declination, and both towards the ſame 
Pole, the Sun comes twice to the ſame Point of 
the Compaſs both Forenoon and Afternoon; and 
an equinoctial Dial placed horizontally, the Shadow 


of the Gnomon ſhall go back twice every Day. 


Paradox 13. There are divers places on the Con- 
tinent of Africa and the Iſlands of Sumatra, where 
a certain kind of Sun-Dial being duly fixed, the 
Gnomon thereof will caſt no Shadow at all during 
ſeveral Seaſons of the Year, and yet the exact time 


of the Day may be known thereby. 


Solution, Horizontal Dials within the Tropics 


caſt no Shadows at 12 o'Clock twice every Lear; 


nor will any univerſal Ring-Dial ſhew the Hour in 
any Latitude, when the Sun 1s in either Equinox. 
Paradox 14. There is a certain Iſland in the 
vaſt Atlantic Ocean, which being deſcribed by a 
Ship at Sea, and bearing due Eaſt of the ſaid Ship, 


at 12 Leagues diſtant by Eſtimation, the trueſt 


oy Courſe 
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Courſe for hitting the ſaid Iſland is to ſail ſix 
Leagues due Eaſt, and juſt as many due Weſt. 
Solution. If it be ſuppoſed, that the firſt Meri. 
dian from whence Longitude is reckoned both 
ways, paſſes in the Middle between the Ship and 
Iſland ; then Regard is had to the Eaſt and Weſt 
Longitude and not to the Points of the Compaſs, 


Paradox. 15, There is a remarkable Place on 


the Globe of the Earth of a very pure and wholſom 


Air to breath in, yet of ſuch a ſtrange and deteſta. | 
ble Quality, that *tis abſolutely impoſſible for two 
of the entireſt Friends that ever breathed to con- 


tinue in the ſame, in mutual Love and Friendſhip 
for the Space of two Minutes of Time. 

Solution. Tis certainly impoſſible for two Bodies 
of any kind to be in one and the ſame Place at the 
ame Time. 

Paradox 16. There is a certain noted Place in 
the vaſt Atlantic Ocean, where a briſk Levant is 
abſolutely the beſt Wind for a Ship that is to ſhape 


a due Eaſt Courſe, and yer ſhe ſhall Kill go be. 


fore it. 

Solution, This Paradox may be ſolved ſeveral 
ways: 

4 If the Place be Eaſtward of the Levant, a 
Ship may be carried by an Eaſt Wind round the 
Globe to it, provided ſome Eaſt Point be fixed, 

2, *Tis the Caſe in the Gulph of Florida, where 
there's a violent Current, as is well known to moſt 
Seamen that have been in the Weſt- Indies. 

Laſtly, An Eaſt Wind may be beſt to carry a 
Ship out of an Harbour, that is to fail or make an 
Eaſtern Voyage, as in the Port of London, a 
Weſtern Wind is beſt to bring ſuch Ships out of 
the Thames, tho* bound to the Weſt-Tndies. 

Paradox 17. There are divers remarkable Places 
upon the Terraqueous Globe, whoſe ſenſible Hori- 

20n 


1 . Fier 


r 
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20on is commonly fair and ſerene, and yet *tis im- 


poſſible to diſtinguiſh properly in it any one of the 
intermediate Points of the Compaſs, nay, not ſo 
much as the two of the four Cardinal Points. | 

Solution. This muſt be meant under either of 
the Poles. TIN 

Paradox 18, There is a certain Iſland in the 
Baltic Sea, to whoſe Inhabitants the Body of the 
Sun is clearly viſible in the Morning before he 
riſeth, and likewiſe in the Evening after he is ſer. 

Solution, There is no Difficulty in this Paradox 
to any one who is acquainted with the Nature of 
Refraction; but to ſuch who are not, if they pleaſe 
to put a Sixpence into a Veſſel of Water, and ſtand 
at ſuch a Diſtance that they can juſt ſee the Six- 
pence, or any other piece of bright Metal ; and 
when the Veſſel is empty they cannot ſee the Metal 
at the ſame Diſtance: So the watry Vapours, near 
the Horizon, cauſes the Sun to appear to be higher 
than he really is. 

Paradox 19, There is a certain Village in the 
Kingdom of Naples ſituated in a very low Valley, 
and yet the Sun is nearer to the Inhabitants thereof 
every Noon by 3000 Miles and upwards, than when 
either riſeth or ſetteth to thoſe of the ſaid Vil- 
age. | 
lation, When the Sun riſeth in the Horizon of 
any Place, be it Naples or any where elſe, he is 
the Space of the Earth's Semidiameter more diſtant 


from that Place than in his Meridian at Noon. 
Now there being but an inconſiderable Proportion 


between the Depth of the loweſt Valley in the 
World and the Semidiameter of the Earth, which 


is near 4000 Miles, it follows, that the Sun muſt 


be 3000 Miles and upwards nearer at Noon than 
at his riſing, there being no Valley the tenth part 
of 1000 Miles deep. : 


S 4 Paradox 
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Paradox 20. There is a certain Village in the 
South of Great Britain, to whoſe Inhabitants the 
Body of the Sun is leſs viſible about the Winter 
Solſtice than to thoſe who reſide on the Iſlands of 
Iceland. | 

Solution. Tis very poſſible that there may be 
one or more Villages, not only in the South of 
England, and particularly in Sſſex, but in a more 
Southern Latitude, ſo ſituated on the North-ſide of a 
Hill whoſe Height may intercept the Sun ſeveral 
Days before and after the Winter Solſtice from the 
Inhabitants of that Village. | 

Paradox 21. There is a vaſt Country in Ethiopia 
Superior, to whoſe Inhabitants the Body of the 
Moon doth always appear to be moſt enlightened 
when ſhe 1s leaſt enlightened, and to be the leaſt 
when moſt, 
Solution, The Light that falls upon any Body 
being always in a reciprocal duplicate Ratio of the 
Diftance from the luminous Body, it follows, that 
not only in E£:h19pia, but in all Parts of the World, 
the Moon doth always appear to be moſt enlightened 
at the Full Moon when ſhe is leaſt enlightened, be- 
cauſe ſhe is then removed from the Sun farther than 
at New Moon, by the Diameter of the Moon's 
Orbit. | 

Paradox 22, There is a certain Ifland, whereof 
mention 1s made by ſeveral of our lateſt Geogra- 
phers, whoſe Inhabitants cannot properly be reckoned 
either Male or Female, nor altogether Hermaphro- 
dites ; yet ſuch is their peculiar Quality, that they 
are ſeldom liable either to Hunger or Thirſt, Cold 
pr Heat, Joy or Sorrow, Hopes or Fears, or any 
ſuch of the common Attendants of human Life. 

Solution. Trees or Shrubs growing on an Iſland 
not inhabited by Animals or Puppets, may be called 
Inhabitants, either will anſwer this Paradox, 


Paradis 
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Paradox 23, There is a remarkable Place of the 
Earth, of a conſiderable Southern Latitude, from 
whoſe Meridian the Sun removeth not for ſeveral 
Days at a certain time of the Year, | 

Solution, Under the South Pole, or within the 
Artic Circle, the Sun enlightens the Meridian by 
ſhining conſtantly upon it for 30 Days together. 

Paradox 24, There is a certain Place of the 
Earth, of a conſiderable Northern Latitude, where 
tho' the Days and Nights, even when ſhorteſt, 
do conſiſt of ſeveral Hours, yet in that Place *cis 
Mid-Day or Noon every Quarter of an Hour. 
Solution, Under the North Pole. 

Paradox 25, There are divers Places on the 
Globe of the Earth, where the Sun and Moon and 
all the Planets do actually riſe and ſet according to 
their various Motions, but never any of the fixed 
Stars. DD : 
Solution. Under the Poles the Planets, by their 
Motions, get North or South Declination, conſe- 
quently riſe and ſet with relation to thoſe two 
Places: but the fixed Stars keeping an exact Dil- 
tance from the Pole may be ſaid never to riſe or 


let ; 


Paradox 26. There is a remarkable Place on the 
Terraqueous Globe, where all the Planets, not- 
withſtanding their different Motions and various 
Aſpects, do always bear on one and the ſame Point 
of the Compaſs, | | 

Solution. Under either of the Poles of the World. 
Paradox 27. There is a certain noted Part of the 

Earth, where the Sun and Moon, tho? it be the 
very inſtant of Time the Moon is at full, yet they 
may both happen to riſe at the ſame inſtant of 
Time and upon the ſame Point of the Compals. 

Solution, Under the North Pole, the Sun and 
Full Moon, both decreaſing in South Declination 
and Latitude, will riſe in the equinoctial Points - 
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the ſame Moment, and under the North Pole there 
is no other Point of the Compaſs but South. _ 
Paradox 28. There is a certain Place on the 
Continent of Europe, where if ſeveral of the ableſt 
Aſtronomers the World now affords ſhould nicely 
obſerve the Celeſtial Bodies, and that at the ſame 
inſtant of Time, yet the Planetary Phaſes, and 


their various Aſpects, would be really different to 
each of them. 


Solution, Neither at the Center, or any part of 


the Earth, no one can obſerve all the Celeſtial 
Bodies at one and the ſame inſtant of Time, and 
conſequently will appear different, becauſe they are 
conſtantly in Motion. 

Paradox 29. There is a large and famous City 
on the Continent of Africa, many of whoſe Inha- 
bitants are born perfectly deaf, and others ſtone- 


blind, and continue ſo during their whole Lives; 


and ſuch is the amazing Faculty of thoſe Perſons, 
that the Deaf are as capable to judge of Sounds as 
thoſe that hear, and the Blind of Colours as they 
who ſee. | es 

Solution, The Blind and Deaf have Capacity to 
judge of Colours as they who ſee and hear, though 
they want the Senſes of ſeeing and hearing. 

Paradox 30. There is a certain People in South 
America who are properly furniſhed with only one 
of the five Senſes, viz. that of Touching, and yet 
they can both hear and ſee, taſte and ſmell, and 
that. as nicely as we Europeans who have all Five. 
Solution. All the Senſes are properly by the 
Touch; in ſeeing, the Object touches the Re- 
tina; hearing, the Sound touches the Drum of the 
Ear; ſmelling, the Effluvia touch the Senſorium; 
taſting, the Palate, Cc. . | 
Paradox 31, There is a certain Country in South 
America, many of whoſe ſavage Inhabitants are 


ſuch unheard of Cannibals, that they not only feed 
wh. upon 


0 
u 
c 
˖ 
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upon human Fleſh, but ſome of them do actually 
eat themſelves, and yet they commonly — 
that ſtrange Repaſt. | 

Solution, The myſtery of this Paradox depends 
only on the Word themſelves; for if they don't 
eat their Meat themſelves no Body can eat for 
them ſo as to ſuſtain their Life. 

Paradox 32. There is a remarkable River on 
the Continent of Europe, over which there is a 
Bridge of ſuch a Breadth that above 3000 Men 
may pals a long upon the ſame a- breaſt; and that 
without crowding one another in the leaſt. | 

Solution, There are ſeveral places in England, 
and other parts, where Rivers run a conſiderable 
Way under Ground; as the Guadiana in Spain, 
and the Mole in Surrey ; the latter runs from Dark- 
ing to Leatherhead under Ground, being upwards 
of four meaſured Miles, are more than 7000 Yards 
which will allow near ſeven feet to each Man, in 
Breadth, to walk if there were 3000 Men to march 
abreaſt. 

Paradox 33. There is a large and ſpacious Plain 
in a certain Country of Aſia, able to contain 6000 
Men drawn up in Battle Array, which number 
of Men being actually brought thither and there 
drawn up, it were abſolutely impoſſible for any 

more than any one ſingle Perſon to ſtand upright 
upon the ſaid Plain. 

Solution. By the 13 E. 3 of Euclid, a Plain can 
touch a Sphere only in one Point called the Con- 
tact, and that Perſon only who ſtands on that 
Point with reſpect to the Center of the Sphere, 
can ſtand upright. 

Paradox 34. There is a certain European City 
whoſe Buildings being generally of firm Stone, 
are for the moſt Part of a prodigious Height, 
and exceeding ſtrong, and yet it is moſt certain, 
that the Walls of thoſe Buildings are not parallel 


to 
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to one another, nor perpendicular to the Plain 
on which they are built. | 

| Solution, All Walls are endeavoured to be built 
perpendicular to the Tangent, and point to the 
Centre of the Earth, where they, if continued, 
would meet in a Point, and conſequently are not 
Parallels, and but in one Point only can a Perpen. 
dicular be raiſed on an horizontal Plain, as is evi- 
dent from the Propoſition in the preceding Paradox, 


Paradox 35. There is a certain City in the Sou- 


chern part of China, whofe Inhabitants both Male 
and Female do obſerve almoſt the ſame Poſture, 
and Gate in walking, as we Europeans, and yet 
they frequently appear to Strangers as if they walked 
on their Heads. | 

Solution. In China and all other places where 
the Inhabitants ſtand near the Sea, or any ſtanding 
Water that is clear, Strangers or others ſtanding 
by them and looking on it, muſt fee them as 
tho? their Heads were downward by the refracted 
Viſion. 

Paradox 36. There are ten places of the Earth 
diſtant from one another 300 Miles and upwards, 
and yet none of them have either Longitude or 
Latitude. ; 

Solution. Theſe ten places muſt be ſuppoſed to 
be in the Earth, and not upon itz for Longitude 
and Latitude are reckoned on the Surface of the 
Globe only; ſo the Axis of the Earth, or any 


other imaginary Line through it, being about 


7200 Miles, will not only anſwer the Paradox, 


but if it had been faid twenty four Places, it would 


have kept within the Poſſibility of the demand. 
Paradox 37. There are two diſtinct places of 
the Earth, lying under the ſame Meridian, whoſe 
Difference of Latitude is ſixty Degrees compleatly, 
and yet the true Diſtance between thoſe two places 
doth not really ſurpaſs ſixty Halian Miles. 
* Solution. 
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Solution. The two places are not meant on the 
Superficies of the Earth, as you may perceive 
by the Word of, and not upon; then the places 
will be ſo near the Center of the Earth, as two 
Lines ſuppoſed to come one from o Latitude, the 
other from 60 Latitude, and to meet in the 
Centre, may approach within the Diſtance of 60 
Italian Miles. | 73 mga 
Paradox 38. There are alſo two diſtinct places 
of the Earth lying under the Equinoctial Line, 
whoſe Difterence of Longitude is compleatly 
eighty ſix Degrees and a half; and yet the true 
Diſtance between thoſe two places is not full eighty 
fix Italian Miles. 178675 Py 

Solution. The two Places, as in the foregoing Pa- 
radoxes, muſt be ſuppoſed to be within the Earth 
and even at forty Miles Diſtance from it's Center, 
will ſufficiently anſwer the Paradox. 

Paradox 39. There are three diſtin& Places of 
the Earth, all differing both in Longitude and 
Latitude, and diſtant from one another 2000 Miles 
compleatly, and yet they all bear upon one, and 
the ſame. Point of the Compaſs, 

Solution, All places differing both in Longitude 
and Latitude, at what Diſtance ſoever with Reſpect 
to the Poles, bear upon the ſame Point of the Com- 
paſs, or they may be in the ſame ſpiral Rhomb. . 

Paradox 40. There are three diſtinct places on 
the Continent of Europe, equidiſtant one from the 
other, they making a true equilateral Triangle, 
each of whoſe ſides doth conſiſt of a thouſand 
Miles; and yet there is a fourth place ſo ſituated in 
reſpect of the other three, that a Man may travel 
on foot from it to any of the other three in the 
Space of one artificial Day, at a certain Time of 
the Year, and that without the leaſt Hurry or Fa- 
tigue whatſoever, 6465 


Solution, 
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Solution. By an artificial Day is here meant from 
Sun riſing to Sun ſetting, and beyond the Tropics 
and nearer the Poles the Days are encreaſed when 
the Sun comes on that ſide the Equator, from 
twenty four Hours to about a hundred Days long; 
ſo that there would not be a neceſſity of travelling 
above four Miles every twelve Hours; to com- 
pleat the Terms of the Paradox. 

Paradox 41. There are three diſtinct places on 
the Continent of Europe, lying under the ſame 
Meridian, and at ſuch 2 Diſtance that the Lati- 
tude of the third, ſurpaſſeth that of the ſecond, 
ſo many Degrees and Minutes exactly, as the ſe- 
cond ſurpaſſeth the firſt, and yet the true Diſtance 
of the firſt and third from the ſecond, or inter- 
mediate place, is not the ſame by a great many 
Miles. | 

Solution, The Figure of the Earth being not ex- 
actly round, as is generally conceived, but what 
it termed by Geometricians an oblate Spheroid, 
which is the Shape of a Bowl, ſo that the Axis is 
ſhorter than the Diameter, conſequently will cauſe 
ſuch a Difference as expreſſed in the Paradox. 

Paradox 42. There are two diſtin& places on the 
Continent of Europe, ſo ſituated in reſpe& of one 
another, that tho? the firſt doth lie Eaſt from the ſe- 
cond, yet the ſecond is not Weſt from the firſt. 

Solution, If the artificial Globe is placed in an 
oblique Poſition, then it will appear, tho* two 


Places bear due Eaſt and Weſt from one another, 
yet meaſured by the Quadrant of Altitude, they 


will not anſwer to the true bearing as they are on 

the natural Globe, 

Paradox 43. There is a certain European Iſland, 

the Northermoſt Part whereof doth frequently al- 

ter both it's Longitude and Latitude. 

Solution. There are floating Iſlands in ſeveral 

Parts of the World, and whenever they are 3 

rom 
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from one Place to another, not only the northern, 


but every Part alters in Longitude and Latitude. 
Paradox 44. There is a certain place in the Iſland 
of Great Britain, where the Stars are always viſible 
at any time of the Day if the Horizon be not 


overcaſt. | 

Solution. In a deep Well or Coal-pit the ſurround- 
ing Light which the Atmoſphere ſpreads in the 
open Air, does not preſs on the Sight; ſo that if 
the Shaft of the Well or Pit be ſtrait, and there be 
Stars in or near the Zenith after ſtedfaſtly looking 


up a Minute or two, you'll diſcover them; hence 


ſeveral Aſtronomers have had Wells for that pur- 
ſe. | | 3 | 
" Pad 45. It may be clearly demonſtrated by 
the Terreſtial Globe that it is not above twenty four 
Hours failing from the River of Thames in England, 
to the City of Meſſina in Sicily, at a certain time 
of the Year, provided there be a briſk North 
Wind, a light Frigate, and an Azimuth Compaſs. 
Solution, This is meant of the Artificial Globe, 
and Hour-Index, 85 0 
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"Cl AP. XXXV. 


Of the three Parts of the Art of Navigation 
and firſt of the Structure of a Ship. 


PROPOSITION I. 


The Art of Navigation teaches how a Ship may be 
commodiouſiy and ſafely brought from one Place to 
another, thro* the Sea, by the Help of the Wind, 


A ND becauſe the Situation of one Place with 
| another is conſidered in this Part; this Do- 
ctrine is juſtly brought in here in the Comparative, 
or Relative, Part of Geography. 

AND I think in this Art (that is ſo noble and 


uſeful to human Society) there are properly three 
Parts; 1. Of the Structure of a Ship; to which 


may be referred the Ship's Motion in the Water. 
2. Of the Burden to be carried in the Ship. 3. The 
governing of the Ship, which is called, in general, 
the Art of Navigation, by way of Excellency ; 


and is the chief Part thereof; the other two belong- 


ing principally to Mechanics and Statics ; where- 
as the directing of the Ship depends wholly upon 
Geography. : | 


PRO. 
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PROPOSITION II. 


In building a Ship theſe things are to be conſidered, 


1. THE Choice of the Wood or Matter that 
will laſt longeſt in the Sea; for which ſee Vitruvius, 
and other Authors: and here alſo is to be confi- 
dered how the Wood 1s to be prepared, it's Den- 
ſity increaſed, and the uſeleſs Moiſture taken 
away by Fire; and alſo defended from Corruption 
by covering with Pitch, Fc. which natural Phi- 
loſophy teaches. 

E ſuch a Figure be given to the 
Ship which Pt for Motion in the Sea, and re- 
quires the leaſt Force to move it. To this belongs 
the different Shapes of the antient and modern 
Ships, wherein ſeveral things worthy to be known 
may be produced from Antiquity and modern 


Inventions ; and ſeveral things propoſed from Sta- 


tics. and Phoronomics, concerning the Motion of 
Bodies of different Figures; eſpecially what the 
divine Archimedes hath left us of the Motion of 
Bodies in Water: but feeing few delight in ſuch 
things, and our Deſign is only to give a Compen- 
dium of general Geography, I thought fit to omit 
the Explication of theſe things, and to enumerate 
only the Heads and Parts of that Doctrine : which 
I ſhall alſo do in what follows. And if we ſhall un- 
derſtand that theſe things are acceptable to Youth, 
we ſhall add them in another Edition, fully ex- 
plained ; and other things likewiſe, to the preced- 
ing Chapters. 
BUT to return ; a good Shape is a great Mat- 
ter for moving eaſily and ſwiftly in the Wa- 
ter; and for this chiefly are Ships commended, 
eſpecially in Sea-Fights: and there is a great 
Difference found among Ships in this particular 
„„ . but 
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but this depends on Statics, and the Laws of Mo- 
tion. 

3. IN the Structure of a Ship, it's Figure is 
to be ſuch as that it may be eaſily defended againſt 
Storms and Waves, that it may not be overſet; 
but of this more in the ſecond Part, of the Ship's 
Burden. This alſo belongs to Statics, and the 
Motion of Fluids, as Air or Water. | 

4. THE bigneſs of a Ship is to be conſidered ; 
where ſeveral things may be advanced by comparing 
Antiquity with the preſent Time. The Ship Alexan- 
drina, made by the Command of Hiero, King of 
Sicily, and ſent as a Preſent to Ptolemy, King of 
Egypt, Archimedes being the Builder, was thought 
to be twelve thouſand Tun; and Cilxenus writes, 
that Philopator's Ship was two hundra eighty Cu- 
bits long, thirty eight broad, and forty eight 
high. The biggeſt ſhips at preſent are thoſe of the 
Spaniards and Portugueſe, which they call Caracs, 
which carry One thouſand and more Yehes or 
Laſts, as the Germans call them ; each being twelve 
Tun. The Dutch Ships do not carry above ſeven 
hundred Laſts (f). | | 

5. THERE belongs chiefly to the Structure 
of a Ship, the Knowledge of the building of the 
Keel, the Rudder, the Ribs, the Stern, and 
Fore-part, the Maſts, the Sails, the Cables, the 
Anchors ; of which not only the Matter, Figure, 
and Conſiſtency, but alſo their Bulk and Weight 
is to be conſidered, : 


(f) Here ſeems to be ſome 


Chap. xxxiv. Prop. 1. But the 
conſiderable Miſtake about the 


largeſt Ships of Burden in Eng- 


Burden of Ships; for by Dolia, 


or Tuns, the Author expreſs-- 


ly declares, that the means 
twenty hundred Weight. See 


2 


land and Holland ſeldom exceed 


fix or ſeven hundred Tun. See 


alſo Prop, 8, of the next Chap- 
ter. 


6, TO 
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6. TO this alſo belongs the Knowledge of 
helping the Fractures, or other Faults of a Ship, 
by which too much Water is let in. 
FOR which purpoſe *tis uſual in failing, to 
take a Ship-Carpenter along with them. 
AND ſo nich for the firſt Part of Navigation 
viz. the Art of Ship-building.; which we have but 
briefly touched upon, | — 
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CHAP. XXXVI, 


Of 4 Ship's Burden; which 1s the ſecond Part 


in Navigation. 
PROPOSITION L : 
The Burden of a Ship is expreſſed by Laſts or Tun, 
1 Tun is two thouſand Pound Weight, 
and a Laſt twelve Tun, or twenty four 
thouſand Pound Weight. 


PROPOSITION II. 


All Bodies, that are lighter than Water, appear in 
ſome Meaſure above the Water, floating on it; but 
if heavier, they ſink; and if of equal Weight, they 

eep any Place that is given in it. 


T O this belongs the Knowledge of the diffe- 
rent Weights of different Bodies, as Lead, Gold, 
Iron, Wheat, Sand, Oil, Wine, whoſe Weights 
may be compared with that of Water, 


COROLLARY 


FROM this it appears, that the Weight of 
the Ship, and it's Burden muſt be leſs than the 
Weight of as much Water, as is equal to the So- 

2 lidity 


«a © 


f 
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Ii dity or Capacity of the whole Ship. See Prop, 


vi. following. | 
PROPOSITION III. 


The nearer a Ship comes to a cubic Figure, that is of 
equal Length, Breadth, and Thickneſs, it will bear 
the greater Weight. | 


* 


THE Demonſtration of this is derived from 
the Doctrine of Statics. 


PROPOSITION Iv. 


Two things are to be regarded in 2 of a Ship ; 


1. Not to load her ſo far as that the Burden, with 
the Ship's Weight, be equal to, or greater than, 
a Bulk of Water, equal to the Capacity of the 
Ship, or it's Solidity, tho” it muſk not be much 
leſs, or elſe there muſt be Ballaſt added. 2. The 
Depth of the Waters thro* which the Ship is to 
ſail muſt be conſidered, 


FOR tho' the Weight of the Water will ad- 
mit the Weight of a Ship, and it's Burden when 
it's Weight is leſs than the Water of an 
Bulk with the Ship; yet if the Water have a leſs 
Depth than the yon, of the Ship, under the 
Superficies of the Water, the Ship will touch the 
Ground, and ſtop there. And therefore the Spa- 
niards put a greater Burden on their Ships than 
the Dutch, becauſe their Points and Shores are 
deeper; and ſo bigger Ships can go to Zeeland 


than to Holland, 


Tx PRO. 


/ 
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PROPOSITION v. 


Fa Ship be ſo loaded that it's Weight be nearly equal 
to the Weight of the Sea Water, of an equal Bulk 
with the Ship, it will not fink; but when it come 
to a River it will. | 


THE Cauſe is, that River Water is lighter than 
Sea Water; if therefore the Weight of a load. 
ed Ship be nearly equal to the ſame Bulk of Sea 
Water, it will be greater than the ſame Quantity 
of River Water; and therefore the Ship ſinks, 
And thus have many Ships been ſunk, thro? the 
unſkilfulneſs of thoſe that loaded them; and by 
not being unloaded before they come to the Ri. 
ver, What the Burden ſhould be, may be known 
from the Proportion of the Sea Water to River 
Water, as in Prop, 8. 


PROPOSITION VI. 


Any Body fwimming in Water hath the ſame Weight 


as Water of an equal Bulk with the Part under 
Water, 


COROLLARY, 


HAVING the Quantity of the Ship under 
Water, you may find the Weight of the Ship, and 
it's Burden ; for the Weight of the Water is, or 
may eaſily be known, For example; Suppoſe a 
cubical Foot of Water to be ſeventy Pounds, and 
if the Part of the Ship under Water be two thou- 
ſand cubical Feet, then the Water equal to the Part 
of the Ship under Water will be one hundred and 
forty thouſand Pound ; and ſo much ſhould the 
Weight of the Ship and Cargo be, 3 
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PROPOSITION VII. 


If a Body be placed in Waters of different Weights, 
the Part immerſed in the ighter Water, bath that © 

proportion to the Part immerſed in the heavier, 

' that the Weight of the heavier Water hath to that 
of the lighter, 


PROPOSITION VIIL 


A Ship is generally allowed to bear ſuch a Burden as 
is equal to the Weight of one half of the Bulk of 
Water, that the Ship can contain. e 


SUPPOSE a Ship contain 500,000 Tun, 
each being 2000 Pound; that is, if it contain 
1000.000.000 Pound, it will bear 250.000 Tun, or 
500.000.000 Pound, And thus we are to under- 
ſtand them, when they ſay, a Ship is of ſuch a 
Burden. 9 85 | wy 
THE Spaniſh Caracs, carry twelve hundred 
Laſts ; but the largeſt Dutch Eaſt-India Ships not 
above eight hundred. | ; 


PROPOSITION IX. 


The greater the Ship's Burden is, the leſs the Ship is 
toſſed by Storms: a Ship of two thouſand Tun 
ogn bear a Storm that will damage a Ship of three 
bundred, or ſeven bundred Tun. 


MORE. might be added here of leſſening a 
Ship's Burden, and of the different Weight in the 
Stern, Fore-part, or Middle; and of raiſing a 
Ship that is ſunk, Sc. but being upon this Subject 
it may not be amiſs to ſubjoin the following Di- 
rections, how, by having the Dimenſions of a Ship 

""S 4 given, 
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given, to find her Tunnage or Burthen, and the 
general Rule amongſt the Ship-Wrights about Lon- 
don, is to multiply the Length by the Keel 
by the Breadth at the Mid-Ship's Beam, and that 
product by half the Breadth at the Beam, the laſt 
product, divided by 94, will give, in the Quotient, 
the Burthen of the Ship. 2 


S 


Example. 


SUPPOSE a Ship 72 Foot by the Keel, and 


24 Foot by the Beam; what is the Tunnage or 
Burthen of the Ship, 


Keel — — 72 
Beam —— 24 
288 
144 
| 1728 
Half the Breadth — 12 | | 
Divided by — 94)20736(220 & 
| 193 | 
56 


THE Ship's Burthen is 220 Tuns and more 
than one half. 
ITI HERE is another Method of finding the 
Tunnage, by having the Length by the Keel, the 
Breadth by the Beam, and the Depth in the Hold, 
given to find the Burthen ; but as the Breadth at 
the Beam 1a Ships of Burthen is nearly propor- 
tionable to the Depth in the Hold, we ſhall at 
preſent content our ſelves with the Method above, 
as being the moſt expeditious and true, as well as 
the moſt commonly uſed, | 


CHAP, 


ads oy SS = X2 .n%” ww 
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C HAN AD 
Of the third and chief Part of the Art of New: 


_ gation, which conſiſts in directing and govern- 
ing a Ship; and the Sub-diviſion of it into 
four Parts. | 


PROPOSITION 1. 


This Art conſiſts in governing and directing a Ship to 
ſuch a Point (in whatever Part of the Sea it is) as 
will bring it to the deſigned Port without Danger. 


HERE are four Parts therein; 1. Special 
Geography, or the Knowledge of the Space 
between the two Places, and of it's Properties. 
2, The Knowledge of the Points they lie in from 
one another, at any time. 3. The Knowledge of 
the Way thro? which the Ship is to be brought to 
the Place deſigned 3 for there are between every 
two Places an infinite Number of Lines. 4. The 
Knowledge of the Situation of each Place come to z 
and how it lies from the Place deſigned, 
T HIS is the chief Art of guiding a Ship. 


P RO PO. 


— — ——— — j 9. W — OE — ETT 202 I. 
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PROPOSITION 0. -. 


The Knowledge of the intermediate Space comprebends 


the following Particulars, 


1. A Knowledge of the Situation of Lands, 
and their running out into the Sea ; the winding 


of Shores, of Promontories, Mountains, Bays, and 


Sand-Banks ; the depth of the Water of Streights, 
Iſlands, and the certain Marks of each Shore, or 
part of the Sea ; and the Aſpect that Lands on the 


Shores have at ſuch and ſuch Places ; and the de- 


preſſing or riſing of the Shore : which are found 
from ſpecial Geography, and Sea-Charts; but 
moſt eaſily by Practice in failing oft to ſuch 


Places; for which reaſon ſome are fitter to guide 


a Ship to one Place than another. | 
2, THE Knowledgeof the general and ſpecial 
Winds, and the proper and ſtated Winds in a 


Place, which is chiefly neceſſary in failing in the 
Torrid Zone, and Places near it; for here the ge- 


neral Winds, and in many Places the anniver- 


fary Winds, called Monſoons, prevail; and either 
hinder or forward the Voyage; for the Indian Sea 


is failed with ſuch Winds. We ſpoke largely here- 


of in Chap. 20. and of the ſtated Storms and Signs 


thereof : all which the Maſter of the Ship ſhould 
know; and we 2 an Example of the Loſs ſuſtain- 


ed for want o 

Chapter. 
3. THE Knowldge of the Points that the Sea 
and Waves are carried to, and carry the Ship with 
them, which differ in many Places, as in Chap. xvil, 
eſpecially the Knowledge of the Flowing and Eb- 
bing of the Sea, is requiſite, and the time * 
1 


Knowledge therein, in the ſame 
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it begins to riſe and fall every Day; for without 
this a Ship 1s 1n * danger near the Shores and 
Sand-Banks, moſt of which hinder a Ship's Courſe 
at low Water, which they do not at high Water: 
and ſailing is alſo eaſier towards Land, at the 
Flowing, and more difficult at Ebbing. We 
touched upon the Ebbing and Flowing of the Sea 
in a Prop. of Chap. xiv. but in ſome Caſes a more 
accurate Knowledge is requiſite as to the true cauſe 
of the ebbing and flowing of the Sea; and the 
Knowledge of this being of ſuch great uſe towards 
the forming a juſt Idea of the General Theory of 
the Tides, as to it's various Motions, and other 
Accidents and Circumſtances that attend it: I ſhall 
here ſubjoin 7 | e 


of the General Motion of the Tides, and the true 
Cauſe of the Flowing and Ebbing of the Sea. 


VARIOUS have been the Conjectures of dif- 
ferent Authors, with reſpect to the Tides, ſome of 
which are liable to Contradiction from the very firſt 
Principles of Aftronomy as hinted in the Note (g), 
Prop, xii. Chap. xiv ; nor can we in reaſon allow 
the Opinion that Des Cartes advances in Prop. xi, 
of the ſame Chapter; where he aſſigns the preſſure 
of the Moon's Orb upon the Water, or fluid part 
of this Terraqueous Globe, to be the Cauſe of the 
different Height of the Water, or as we call it high 
and low Water ; for if we ſuppoſe this, theſe two 
abſurdities would follow ; Firſt, If the Tide was 
governed by that principle of the Preſſure of the 
| Moon's Orb, it would naturally incline to be low 
Water where the Moon is vertical, or indeed in 
any part of the Meridian, and high Water when 

the Moon is in the Horizon, or furtheſt diſtant 
from the Meridian, but the contrary is evident, 
and it would naturally be high Water when the 


Moon 
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Moon is vertical; or any where in the Meridian 
and low Water, when horizontal, Cc. except (as it 
commonly happens near the Coalt) that the interja- 
cent Land obſtruct or divert the natural Courſe of the 
Tide, and not only cauſe the high Water to happen 
at a time far different from that of the Moon's 

ſouthing, but cauſe the Flood to ſet upon a dif. 
ferent Point than to the weſtward ; though if the 
Tide did not meet with thoſe Impediments, and 
other Accidents, it would not be liable to thoſe 
Mutations, or Alterations, either in point of Time 
or Motion. See Chap. xiv. Prop. vii, and Prop, 
Xviii. Secondly, If the Fluctuation of the Tides be 
occaſioned by the Preſſure of the Moon's Orb; or, 
in other words, if her centrifugal Force, if it may 
be fo called, be ſuch, that the Extremity of her 
Orb be able to depreſs the Water, or fluid part of 
this terraqueous Globe, at ſo great a diſtance as the 
Earth is from the Moon; and if we allow that 
undeniable Maxim in Philoſophy, that the nearer 
the Cauſe the ſtronger the Effe#; it would follow, 
that That Principle that could repel or depreſs 
the Waters at the diſtance of this Earth, would ſe- 

rate the Moon into an infinite number of Atoms ; 
and the particles of Matter of which ſhe conſiſts, 
would be diffuſed and diſ-united by that very prin- 
ciple, the contrary of which (viz. centripetal Force 
or a natural Tendency to her Center) keeps her 
together; but if we allow the Moon to act upon 
all Fluids that are within the Orb of her Attraction, 
or, which is the ſame, her Gravitation towards her 
Center, and that this Influence extends tothe Earth, 
ſo far as to act viſibly upon the fluid part of the 
Water, which common Experience proves, it will 
neceſſarily follow, that the Sea will have a na- 
tural, tho? weak tendency towards the Moon, and 
that, as above aſſerted, it would be high Water 


where the Moon is vertical, or ſome where in 
| the 
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the Meridian if no Obſtructions or Accidents i in- 
terpoſed, 

AND for a further experimential Proof of ths: 
let us a little trace the obſerved Motion of the 
Tides, and we ſhall find room enough to con- 
jecture, or rather be able to prove, that the true 
and natural Motion of the Tide is from Eaſt to 
Weſt; and that it would always be high Water 
when the Moon is upon the Meridian; if the Earth 
was all over covered with Water equally as deep 
as the Sea is in the deep parts of it; and that 

the Irregularity of the Tide is generally occaſioned 
by thoſe parts of the Earth that appear above the 
Surface of the Water, and intercept it's weſtern 
Motion ; as for Inſtance, 
3 AS the Sea has no viſible Paſſage between Europe 
and Africa, let us ſuppoſe them both to be one main 
Continent extending from 72 North to 34 South, 
the middle between theſe two would be in Latizude 
19 Degrees North, near Cape Blanco upon the 
Weſt Coaſt of Africa; but it is impoſſible that the 
flood Tide ſhould ſet to the weſtward upon the Weſt 
Coaſt of Africa, becauſe the main Continent for 
above fifty Degrees North, and as much South, 
bounds that Sea on the Faſt, and therefore if 
any regular Tide, as proceeding from the Motion 
of the Sea, from Eaſt to Weſt, ſhould reach this 
place, it muſt either come from the North Cape 
Southward, or from the Cape of Good Hope, or the 
South Cape of Africa, to the Northward, to the 
the aſſigned Latitude upon the Weſt Coaſt of | 
Africa. 

THIS Opinion 1s further corroborated, or ra- 
ther fully confirmed, by common Experience, that 
the flood Tide ſets to the Southward along the 
Weſt Coaſt of Norway, from the North Cape 
to the Naze, or Entrance of the Baltic Sea, and 
lo proceeds to the Southward alon g the Eaſt . 

o 


814 . The Comparative Part SE Or. v1 
of Great Britain, and in it's paſſage ſupplies all 
thoſe Ports with the Tide one after another, the 
Coaſt of Scotland having the Tide firſt, becauſe it 
proceeds from the Northward to the Southward; and 
thus on the Days of the full or change, it is high 
Water at three Quarters paſt 12, but at Tinmouth. 
Bar, the ſame Day not till 3, From thence roll. 
ing to the Southward it makes high Water at the 
Spurn a little after 5, (but not till 6 at Hull, 
by reaſon of the time required for it's paſſage up 
the River) from thence paſling over the Well into 
Yarmouth Road, it makes high Water in Yarmouth 
Road a little after 8, but in the Pier, not till g, 
and it requires near an Hour more to make high 
Water at Yarmouth Town; in the mean time {et- 
ting away to the Southward, it makes high Water 
at Harwich at half an Hour after 10, at the Noreat 
123 at Graveſend half an Hour paſt 1, and at 
London at 3, all in the ſame Day; and although 
this would ſeem to contradict that Hypotheſis, of 
the natural Motion of the Tide being from Eaſt 
to Weſt, yet as no Tide can flow Weſt from the 
main Continent of Norway, or Holland, or out of 
the Baltic, which is ſurrounded by the main Con- 
tinent, except at it's Entrance, it is evident, that 
the Tide we have now been tracing by it's ſe⸗ 
veral Stages from Scotland to London, is ſupplied 
by the Tide whoſe original Motion is from Eaſt 
to Weſt ; yet as Water always inclines to the level, 
it will in it's paſſage fall towards any other Point 
of the Compals, to fill up vacancies where it finds 
them, and yet not thereby contradict but rather 
confirm the firſt Hypotheſis, 
WHILE the Tide or high Water is thus 
gliding to the Southward along the Eaſt Coaſt of 
England, it alſo ſets to the Southward along the 
Weſt Coaſt of Scotland and Ireland; and com- 
ing about to the South part of Ireland, a — 
0 
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of it falls into St George's Channel, the Flood 
running up North-Eaſt, as may be naturally in- 
ferred from it's being high Water at Waterford, 
above three Hours before it is high Water at Dublin 
or thereabout on that Coaſt, and it 1s three quar- 
ters of an hour Ebb at Dublin before it is high Wa- 
ter at Iſle of Man, &c, TE | 
BUT not to proceed further in particulars than 
our own, or the Briti/þ Channel, we find the Tide 
ſets to the Southward from the Coaſt of Ireland, and 
in it's paſſage a Branch of it falls into the Britiſh 
Channel between the Lizard and Uſhant; it's 
progreſs to the Southward may be eaſily proved, 
by it's being high Water on the Day of the full 
or change at Cape Clear after 4; and at the Uſhant 
about two Hours after, viz. at-ſix, and at the Lizard 
after ſeven, the Lizard and the U/hant may pro- 
perly be called the Chaps of the Britiſb Channel, 
between which the Flood ſets to the Eaſtward, 
along the Coaſt of England and France, till it 
comes to the Goodwin, or the Galloper, where 
it meets the Tide before mentioned, which ſets 
to the Southward, along the Coaſt. of England, 
to the Thames, where it may not be amiſs to ob- 
ſerve that theſe two Tides meeting, contribute very 
much towards the ſending a powerful Tide up 
the Thames, to the City of London : and, by the 
bye, when the natural Courſe of the Tide is 
interrupted by a ſudden Shift of the Wind; and 
between this Northern and Southern Tide, driving 
one back, and the other in, has been known to 
occaſion two high Waters in three or four Hours, 
which by thoſe who did not conſider this natural 
Cauſe was looked upon as a Prodigy, 

BU T now it may be objected, that this Courſe 
of the Flood Tide, Eaſt or Eaſt-North-Eaſt, up 
the Channe! is quite contrary to the Hypotheſis 
of the general Motion of the Tides being 2 
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Eaſt to Weſt, and conſequently of it's being high 
Water where the Moon is vertical, or any where 
elſe in the Meridian. 

I anſwer ; this particular direction of any Branch 
of the Tide doth not at all contradict the general 
Direction of the whole, a River whoſe Courſe is 
Weſt may ſupply Canals which may wind North, 
South, or even Eaſt, and yet the River keep it's 
natural Courſe; and if the River ebb and flow, 

the Canals ſupplied by it would do the ſame, but 
not keep exact time with the River, becauſe it 
would be Flood and the River advanced to ſome 
height, before the Flood reach the further part 
of the Canals, and the more remote the longer 
time it would require ; and I may add, that if it | 
was high Water in the River, juſt when the Moon , 

4 

4 


1s upon the Meridian, ſhe would be far paſt it, 
before- it could be high Water in the remoteſt 
part of thoſe Canals or Ditches, and the Flood 
would ſet according to the Courſe of thoſe Canals 
that received it, and could not ſet Weſt up a Canal 
= of a different Poſition, and as St George's Chan- 
_ nel, the Britiſp Channel, &c. is no more in Pro- 
| portion to the vaſt Ocean, than theſe Canals are 
to a large Navigable River ; it will evidently 
follow, that among thoſe Obſtructions, and Con- 
finements, the Flood may ſet upon any other Point 
of the Compaſs as well as Weſt, and may make 
high Water at any other time, as well as when 
the Moon is upon the Meridian, and yet no way 
contradict the general Theory of the Tide before 
aſſerted. | | 
FROM this Principle, as confirmed by the 
ſtri& Obſervation of Mariners, the following Tide- 
Table is formed, to ſhew, at all the places therein 
mentioned, how many Hours and Minutes the 
Moon has paſt the Meridian when it is high Wa- 
ter at the ſaid place, and conſequently by —_— 
” he 
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the time of the Moon's Southing, the time of the 
Day, that high Water kappens at the ſame place 
may alſo be known. ; $2] MO 


# EIDFE-THRER : 
4 
A e 
Berdeen — —— 0 468 by W 
Army — —— 1 30SS W f 
St Andrews ———— — 2 138 Wby s 
Amſterdam ——— — 3 'o|[SW _ 
Armentiers — —— —|3 oSW _ 
Aberwark — :. 1 
Abro bh - f n 
Antwerp — — [6 OW. 
Abermoric — :—— — 6 OW. 
Archangel — ——= ——6 o[W. 
Abermorith — — 16 OW. 
Amazons River in South A-| 
merica — 6 OW. 
Aldborough — [9-45 N Wby N 
B 1 bs | 
: £ | ; 
Beach — e 
Blacktail ——————|o N and 
Race of Blanquet ———— 0 N and 8 
Bajador in Barbary — — o oN ands 
Blacktail Beacon — O o|[NandS * 
Beachy . — o 458 by W 
Blackneſs — — 11 3088 WW2 
Bluet | — — |: 3088 W 
Bell-Iſile — ———— | 30S SW 
Berwick ——= ——————}T 30788 
Bluet without .— | "1: SW'byY” 
Biſcay Coaſt — — [3 E SE 
Bourdeaux River Entrance — [3 o SW 


Vor I. U Buchaneſs 


þ 
| 
| 
| 
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H. M. 
1 —— 12 of8W 
Bona . wr — — [3 o[SW_ 
Breſt — —3 4518 Wby W 
Baſs without — [3 45|SWbyW 
Bridlington — [3 4585 Wby W 
Bourdeaux River within — [3 458 W by W 
Brovage without — — 3 458 Wby W 
Blois — — 14 30 WSW 
Baltimore — — — 4 30 WSW 
Bree Sound —— —— — 14 30 WSW 
Bremen — 6 OW. | 
Blackney ———[6 o|[W. 
Briſtol River — — — [6 OW. 
Briſtol ke — 16 45|W byN 
Bridgwater —|7 3o|W NW 
Cape Blanco :? — 19 45 NW by N 
Bologne — — — 10 30 NNW 
Cc 
— 

Cape Cautin in Barbary - — ſo o|[NandsS 
Condado —— —— o oN and 8 
Chamber of Rye —10 458 by W 
Calais without Iiir 
Camfere — 1 30 SS W 
Cocquet Ifland — — 3 OS W 
Cork in Ireland — —— [4 3o|WSW 
Calais — — — — {4 ;o|WSW 
Cape Clear in Ireland [4 30 WSW 
Caldy —— — 1; W by Ss 
Caernarvan Bay — =. —|;5 15] W byS 
Cromer — —— — — 16 o|W. 
Concalo 6 OW. 
Caſkets without — ——|8 15 NWbyW 
Cape Serra Leone in Guinea -[8 15 NWbyW 
Catneſss — —— 89 OI NW 
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Chamberneſs. — ——— 
Cowes — — — 
Caen in the Foſfſss—— — 
Calais Road: cw 
Calſhot — —— — 


Condado — 
D 


Dunkick — — — — 
Dover Port — — 
Port Deſire in America 

Downs in the Road — 1 
Dundee — 
Denbeigh —— —— 
Dort — — — 
Dunbar — — — 
Dungarven— — — 
Dartmouth — © — 
St Davids Head —— — 
Dublin in Ireland — 
Dungeneſs —— — — 
Dunnoſe —— 
Diepe — — — — 
Dunwich 


Dover without 


SDS O NSS O0 


1 N 


10 


10 
10 
11 
12 


45 
30 
30 
30 
15 

O 


M. 
NWby N 
NNW 
NNW 
NN W 
N by W 
N and S 


 Gravelend — — 


4 
Entrance of the Emes 
Engomonts 


F 

Flanders Coaſt 
Fluſhing — — — — 
Before Fen in the Channel — 
Finmark Coaſt — — 
Fountnay Without — — 
Flanders without 
Flambrough Head — — 
Fair Ifle — = ON 
Frith — — 
Falmouth —— . — 

For — 
Foy. — 
Foulteſs x — 


The Fly _ 
Srieflandk Coat —: — — 


-- 
—— 


Sp ems 


— — — 
— — * — 


Florida in Carolina —— 
Fly without — — 
Foreland North and South - — 
Fair 6 Gs ©. —— 


G 


Gibralter —— 
Graveling ——- 
Guernſey — 


Gooree —— — 


Galicia — — . — 
Gaſcoign — — — — — 
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* 


Hampton Key 
Hern 
Holy Iſland - 
Hartlepool 
Huntclifft-foot — 
Humber without — 


——ů— 


- 4 

* * 

©. ——— 
. » 


— Rn, 


— — 


Holmes — — —— 
Hull 1 
Hamburg — 

Hague —— — 
Harlem — — — — 
Home- head — 


Havre de Grace 
Harwich Banks without — 
St Helens — | X 
Harwich within 


I 
Jutland Iles — 
Ireland Weſt Coaſt — 
Ireland South Coaſt — 
John de Luce — — 


K | 
Kentiſh Knock — — 


—ů— — ——— 


Killiars — — 
Kingſale in Ireland — — 
Kilduynn— — — — 
Kildive — — — — 
— cnt - wm 


. ines; nos 


7 


S 8 OOO 
= 


— 
99 


1— 
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Lawreneſs — —— — 
Lynn without — — 
Lundy Ifland — 

Lynn — 
Lanjon ———— 
Land's-end of England 
Lizard — — — 
Lambay — — 
Lewſtoff — — — 
Leno — 3 


M 

Maes Within 
11 — 

— — 
St Matthew's point 
Mouſe-hole 
Mounts Bay — 
Millford 
Moonleſs 
St Maloes — 
Magnes Sound — 
| Macknel's Caſtle 

Ide of Ma! 
Marget Road — —— 


—— 


| N 

Newport Iſle of Wight — 
Nore — 
North Cape — — 
Nantz River without 
Newcaſtle — 


— — 


St Nicholas Ruſſia 
Needle —» 


Normandy Coaſt 


42e — — 


4 
— — 


H. M. 


\© © e OOO +> 
UI 
O 


O O OSO O 
— 
BY 


E 


FEE 


== 


A 


bay pet — I. 1 


L-CS 


A —Ü— — — 


7 


<<, — —7 


- Porthus 


bai” — 


"OJ 
Orkneys — 
Orwell — — 
Orfordneſs — | 
Orfordneſs without the Banks 
Orfordneſs within the Sands - 


P 


— — 


— —— —— 


* 


Portf| mouth 
Poictou South Coaſt 


Pens 


3 „ ͤ —— —_— 


Portugal Coaſt — — — 
St Pauls in the Haven — 
Plymouth — 
Podeſemſk in Ruſſia 
Thwart of Plymouth — — 
Portland — — — 
Peterport 
Picardy Coaſt —— — 


© O 


44-1 


Quebec in Canada 


Rumney — 
Ramking — — 
Robin Hoods Bay 
Rotterdam — 
Rovain 
Rochel without 
Roan River within 


— — — 


— 


— 
O 


O 
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Rye — 1115 
Rhode! ———1 15 

8 
Shooe — — 5 8 
Along the Swin — — 40 © 
Sheerneſs — — 0 o© 
Slevee — jo o 
Southampton — 0 o 
Spits — —0 o 
Shotland —— — —13 o 
Silly — — — 3 45 
Scarborough — — — 13 45 
Sound — — — — 3 45 
Staples — — — —13 45 
Severn —— — — — 14 30 
Seven Iſles — — — —4 30 
Stockton — — — =—|; 15 
Spurn — — — — V 
Salcomb — — — — 16 o 
Start —— — — 216 45 
Sedmouth — — — — 16 45 
Selberg —— — — — 4 o 
Seven Cliffs — — —9 o 
Shoram — — — —19 45 
Seyn-Head — — — — 10 30 
Senegal —— — — = 30 
2 
Terveere within — — — 0 45 
Thanet Iland — — —{|1 30 
Terveere without — ——|x 30 
FTinmouth — — — — 3 o 
Tees Mouth — — —3 o 
Teneriff— — — ——|3 o 
Torbay — — — — 15 15 


N by W 
N by W 


222 Zz 2 
2 2 2 
2 
1 


900909900 
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Uſhant without — 


W 
Ile of Wight — 
Winchelſe 
Weilands — — 
Whitby — 
Waterford in Ireland — 
Weymouth — — — 
Wells 
Weymouth Key — — 
Off the Iſle of Wight — 
Winterton — — — 


| | Y 

_ Youghal in Ireland — 
Yarme — 
Yarmouth Road 
Yarmouth Pier — — 
Yarmouth Town — — 


Z 


— 
— 


* 


FFF 


* GGQͤQÜ _@ grew” 
— 


E441 | 


Zealand Coaſt 


Zuric Sea — — = | 


H. M. N 
9 45 NW by N 
o oN ands 
3 OW: 
4 3o|WSW 
6 0. - 
10 30[N NW 
o o[NandS 
o 458 by W 

1 308 SW 

3 os W 

4 30 WSW 
6 OW. 

6 o[W. 

6 45|WbyN 
8 15]NWbyW 
9 O NW 

| 

4 3o[WSW 
6 45 Wby N 
8 15 NWby W 
9 ON W 

9 45 NW by N 
t 3018S W 

3 ols W 


IN this Tide-Table, the firſt Column contains 
the Names of the Sea Ports; the ſecond is the 
Hour and Minute of high Water, or the Days of 
the full and change at the Port, againſt 


which it 
ſtands, 
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ſtands, or the Hour and Minute to be added to the 


time of the Moon's ſouthing, to find. the time of 
high Water at the ſaid Port. The third Column 
ſhews upon what point of the Compaſs the Moon 


makes full Sea, at 


lues 


I would know upon what Point of the Compaſs 


EXAMPLE. 


the place againſt which it 


the Moon is, and what is the Hour of the Day, 
when it is high Water at London Bridge, on the 


wh 


the Port, propoſed to the Hour and Minute of 


of the full or change. 


OOK for London in the Tide-Table, and a- 

gainſt it you find in the ſecond Column, 3 Hours 
oo Minutes, and in the third Column S W; which 
 ſhews that a South-Weſt Moon makes high Water 
at London Bridge, and that on the Days of the 
Full and Change it is high Water at London Bridge 
at 3 0 Clock. But for any other age of the Moon, 
add the Hour and Minute which ſtands againſt 


the Moon's ſouthing, their ſum (abating 12 jf it 
exceeds) is the time of high Water next morning, 


Se. 


of which hereafter, 


Note. It is high Water when the Moon is upon 
both the oppoſite Points of the Compaſs; as if a 


South-Weſt Moon makes high Water at London 


Bridge, a North-Eaſt Moon will do the ſame; 
and if it is high Water at 3 in the Afternoon, it 


will. 


be high Water at the ſame place at (near) 


3 the next Morning alſo. 
- BUT as finding the time of high Water de- 


pends upon the Moon's ſouthing ; and that is to 


be found by the Golden. Number, and the Epact, 


neceſſary firſt to know how to find them as 


N 1s 


1. 70 
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1, To find the Golden Number. 


- DIVIDE the Year of our Lord ** 19, and 
the remainder with 1 added to it, is the Golden 
Number. 


Example. I deſire to know what is che Golden 
Number for the Year 2% | 


290173401 a 


a 24 
Remainder — l — 5 

To which add 1 

The Sum is the Golden Number — 8 


2. To find the Epafl. 


MULTIPLY the Golden Number by 11, 
divide the Product by 30, the Remainder is the 
Epact. Or add 11 to the Epact of any one Year 
it gives the Epact for the Year following, caſting 
away 3o, if the Sum exceeds 30. 

Example. what 1s the Epact for the Year 173 3 


The Golden Number is — 5 
Multiply by — — — — — 11 
The Product is — — — — 55 
From whence take — — — 30 


The Remainder is the Epact —— 25 25 
The Epact for 1733 is — — — 25 


To which add — '— — — — 
The Sum is — — — — — 36 
Caſt away — — — 30 


W the Epant & for 1734, viz. - '6 


3. To 
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3. To find the Moon's Age. 


ADD the Epact, the Day of the Month, and 
the Number of the Month from March (account. 
ing March 1, April 2, Sc.) altogether the Sum 
(caſting away 30, if it exceed 30) is the Moon's 


Age. 


Example, How many Days old 1s the Moon : 


Tune 16 1733. 


The Epact in 1733 is — — 25 
June is the 4th from March — 4 
The 16th Day — — — 15 
The Sum — — — — 4 
CAE UNE or i — 30 
Remains the Moon's Age — 15 


4. To find what Day the Moon Changes, 


ADD the Epact, and the Number of Months 
from March together, and ſubſtract the Sum from 
30, but if the Sum amount to 30, or more, ſub- 
ſtrat it from 60, the Remainder is the Day of 
the Moon's changing. 


Example. I deſire to know what Day of June | 


in the Year 1733, the Moon. will change. 


THE Number of the Month from March In- 


cluſive is 4, the Epact is 25; the two added to- 
gether make 29, which taken from 30 there re- 
mains I, which ſhews that the Moon changes 


June 1, 1733. 
5. To find the Time of the Moons ſout hing. 


MULTIPLY the Moon's Age by 4, and 
divide the Product by g, the Quotient is the Hour 
: to 


W QSO © HWHe £ 
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to which for every one that remains, add 12 
Minutes, it gives the time of the Moon's ſouthing. 
Example. I deſire to know what time the Moon 
ſouths, June 7, 1733. The Moon will be found 
by the Rule above, to be 6 Days old, on the 7th 
of June; multiply 6 by 4, it produces 24, which 
divided by 5 the Quotient is 4, and 4 remains, 
which ſhews that the Moon fſouths at 48 Minutes 
after 4 O'Clock that Day. 4 
BUT there is another Method for finding the 
Moon's ſouthing, which I have ſeen in a Book 
in Engliſo. The Author entitles it, How 1 know 
the time of the Moon's coming to South, only by 4 
ſight of the Moon at any time of the Day or Night ;/ 
and the Method being ſo eaſy in Practice, and fo 
mathematically true, as well as familiar to all 
Capacities; I thought it was not proper to omit 
THIS way of finding the Moon's ſouthing, 
is grounded upon this known and undeniable Truth, 
that the new Moon, or when ſhe is with the Sun, 
ſouths at Noon; and conſequently the Moon when 
at the full, or oppoſite to the Sun, ſouths at 
Midnight; when ſhe is half full, or at what is 
called the Quarters, ſhe ſouths at ſix O'Clock; 
in which we may obſerve, that when the Weſt half 
of the Moon is light, ſhe ſouths at ſix in the 
Evening; and when the Eaſt half is light, ſhe 
ſoutlis at fix in the Morning, when the light 
part of the Moon is ſeparated from the dark part 
by a ſtrait Line, or Diameter, drawn through her 

Center divides her into two equal parts. | 
T HIS being premiſed, and there being, as a- 
bove obſerved, twelve Hours difference, between 
the time of her ſouthing at the Change, or new 
Moon, and that at the full Moon, the Author' 
ſuppoſes the viſible Semi-Surface of the Moon to 
be divided into twelve parts, equal parts upon the 
2 globular 
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| carp Surface of the Moon, but unequal ag 


y appear at the Earth (nearly) like the orthogra- 


phic projection, and theſe Circles to be marked r, 
2, 3, 4, Cc. to 12 (See Fig. A, Plate VIII.) 


reckoning from the Primitive on the Weſt ſide 


of the Moon, coming to 6 in the Diameter, or 
Line, which croſſes the Center of the Moon, and 
divides her in two equal parts, and ending at 12 


on the Eaſt part of the Primitive: This done when 


you ſee the Moon partly illuminated, compare 
her with the Figure, and conſider to which of the 


Circles, the light part may be imagined to ex- 


tend, and the number or Figure upon that Cir- 
cle, is the time of the Moon's ſouthing. 

Example. Suppoſe the ſhaded part of the Moon 
N 5 SW was enlightened, it ſhews that the Moon 
fouths that Day at 5 O'Clock; and becauſe the 
light part is on the Weſt Side, the Moon ſouths 
at five in the Afternoon ; but if all that part of the 


Moon had been light, that is light in the Figure 


viz. NE S 5, the Number '5 upon the Arch, 
would ſhow that ſhe ſouths at five o'Clock, but 
the light part being on the Eaſt Side, ſhews that 
ſhe ſouths at five in the Morning. | 


6. To find the Time of bigh Water. 


..TO the Hourand Minute of the Moon's ſouthin go, 


add the Hour and Minute found in the Tide-Table 
againſt the Port propoſed, the Sum is the time 
of high Water at the ſaid Port, but if it exceeds 
12 Hours, caſt away 12, and the Remainder is 
the time of high Water next Morning, 
Example. I deſire to know the time of high Water 


« 


at London Bridge on the 7 of June 1733 above men- 


tioned. 


The 


— — VA — — = — — 87 
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The Moon ſouths that Day at — — 4 48 
Time againſt London in the Tide Table 3 oo 


- 


Sum is high Water at London Bridge 7- 48 
THUS much I thought was neceſſary to. be 
inſerted, not only as to the Theory of the Tides, 
and the original Cauſe of the flowing and ebbing of 
the Sea in general, but with reſpect to the actual 
Calculation of their Motions, and the determining 
the times of high Water at any place propoſed 
in particular, which being done, and before I quit 
this Subject of the Fluctuation of the Water in 
different parts of the World, it may not be amiſs 
to obſerve, that ſome whoſe over Curioſity have 
led them into Extreams, and they allowing' the. 
abovementioned Hypotheſis of the Tide, to be 
agreeable to both Reaſon and Experience, as well 
as to the Principles of Philoſophy, would ſtrain, 
it beyond it's bounds, and from ſome Principle of 
the ſame Nature, would account for the overflow- 
ing of the River Nie ; but as that proceeds from a 
quite different Cauſe from that of the ebbing and 
flowing of the Sea, I preſume it will be no unneceſ- 
fary Digreſſion to give the following true and natu- 
ral Reaſons for that too, (and the rather becauſe it has 
formerly been looked upon as ſomething ſuperna- 
tural, or as a ſort of a Prodigy) that the indu-. 
ſtrious Enquirer may be informed on one hand, as 
well as their Miſtakes may be rectified who would 
draw Inferences from wrong Foundations on the 
other, 7 11 
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Of the Natural Cauſe of the overflowing of the River 
Nile in Egypt. | 


T O go ſo far back towards the original, as to 
give a Natural or Philoſophical Reaſon for the 
exceſſive Rains, at certain Seaſons of the Year, 
near or between the Tropics, would take up more 
time and room, than this Treatiſe of General Geo- 
graphy will admit of ; but Experience, grounded 
upon the moſt natural and philoſophical Reaſons, 
convinces us that there are almoſt perpetual Rains 
from April or May, till July or Auguſt, in places 
lying near or within the northern Tropic ; and 
this being proved and allowed, it will not be diffi- 
cult to account for the Annual overflowing of the 
River Nile, which riſes in about fourteen or fifteen 
Degrees of North Latitude, or about nine Degrees to 
the Southward, of the the Tropic of Cancer, and 
in it's Courſe to the Northward, it croſſes the 
faid Tropic before it comes to the Mediterranean, 
or Levant, which lies in above thirty Degrees of 
North Latitude, and as it is fo large a River, and 
runs through the low Grounds of Egypt, it muſt 
be ſupplied by a great Confluence of Rivers, and 
receive all thoſe heavy Rains that fall in, or near 
it's paſſage, and having no way to diſgorge it 
ſelf, till it empties it ſelf into the Levant, it is no 
more difficult to account for it's overflowing the 
low Lands of Egypt, in it's paſſage through it 
than it is to account for a Land flood, after a 
ſudden heavy Rain in England, or in any other 
place ; this Conſideration makes the overflowing 
of the Nile, ſo far from being a Wonder, that it 
would be a much greater Wonder, and more diffi- 

cult or rather impoſſible to be accounted for, if 
all theſe exceſſives and durable Rains that fall 
in the Nile, and that from the adjacent Country 

deſcend 


\ 
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deſcend into it, could vent themſelves without 
ſome viſible way of being conveyed to the 'Sea, 
and the River Nile not be affected with it; but 
ſeeing the vaſt confluence of Water, proceeding 
from thoſe exceſſive Rains, has no other vent but 
by the Nile, it will neceffarily follow, that the 
Nile muſt overflow it's bounds at thoſe rainy Sea- 
ſons, and yet it's Inundation has no dependance 
upon the Moon, nor upon the natural Cauſes, a- 
= 2 » for the regular flowing and ebbing 
Or tne 6 | 


vol, n., 5 | 
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CHAP. XXXVIII. - 
Of the Bearing of Places, or the Points they lie t 
| in, from one another - 
PROPOSITION I. : 
To know in each Place the four Cardinal Points, and hy 
the intermediate ones. | 1 
= 1 fi 
HIS 1s the moſt neceſſary Problem in the A 
whole Art of Navigation, for without it k 

there is no directing a Ship; and the want of this 
very thing hindered the Antients from failing far, Wy 
And herein 1s the chief Difference between the an- k 
tient and modern failing ; for the Antients had no te 


certain Method to find the North and South Points 
at any time; and therefore durſt not truſt them- C 
ſelves into the wide Ocean; but only coaſted a- a 
long the Shores, that they might by ſome Signs Y 
know where they were. 4 


T HE Antients had two ways which are ſervi- di 
ceable to the Moderns, for finding the North and n 
South (or a meridian Line) from which the other ne 
Points are eaſily known; 1. By the Stars at Night, 
1 the Little Bear, and the Star in it's Wil 
ail, called the Pole-Star; which was much famed re 
with Antiquity, and ſerved to ſhow them the P. 
North, and thereby all the other Points; for turning ol 


their Face to it, the Eaſt was on the right, and the It, 
| Weſt on the left, and the South behind; and they fo 

| had a Circle with the Points on it, and bringing N 

1 i : y | 2 ; 4 


ie 


ud 
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the North and South Point, to the meridian Line, 
the other Points were ſeen at once. 

BUT by Day they uſed the Sun riſing or ſetting, 
as we ſhewed in Chap. xxviii, 

2. ANOTHER Method they had was by 
knowing the Situation of the Shores, and of one 


Promontory from another; for when one Point was 


thus known, either from the Maps, or by Ob- 
ſervation and Experience, they could in failing 


find the reſt z but then they could not go far from 


the Shores, which directed them as to the Points: 
for they could not at all times Fe: the Sun and 


Stars for that end. 


3. A third Method they uſed, was by obſerving 
the Points they had run in; for knowing how they 
firſt directed the Ship, and how much they turn- 
ed again, their Courſe from that Point, they 
knew the other Points. | 

FROM whence the Reaſon appears of their 
imperfect and dangerous failing ; via, their not 


knowing the Points in the wide Ocean, ſo as to 


tell how to ſteer. 

THIS third Method by obſerving the Ship 8 
Courſe, is of no uſe when the Ship is turned to 
a great many Points by the taging Sea and 
Waves, 

SO far of thei Method of finding the Meri- 
dian Line, which was ſo imperfect, that they durſt 
never truſt themſelves in the vaſt Ocean, and fo 


never knew America. 
WE have now a plain and eaſy Method of 


finding the North and South Points, and all the 


reſt from them, by the help of that wonderful 
Property which the Load- ſtone, and all Needles 
of Iron touched with it's Poles, or lying long near 
it, or even lying long in the Meridian Line, are 
found to have; whicht is, that they turn to the 


N orth and South, if not hindered; the Load-ftone 


SE having 


| 
| 
| 
| 
| 
| 
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having two oppoſite Poles, of which the one turns 


always to the North, the other to the South, and 
the other Parts to the other Points; but the North 
and South Pole of it is only conſidered: and the 
ſame Property it communicates to a Rod of maſſy 
Iron, or a ſmall Needle, but in a contrary way; 
for the end of the Needle drawn on the North Pole 


of the Load-ſtone, turns to the South; and that 


end which is applied or rubbed on the South Pole 
of the Load-ſtone, turns to the North, and is 
called the North Pole of the Needle: which won- 
derful Property of the Load-ſtone was unknown 
to the Antients, though, which is ſtrange, they 


were acquainted with it's other Property of draw- 
ing Iron to it. 


T HUS the North and South Points may be 
eaſily found by hanging the Load-ſtone, which is 
carried to Sea with them,. by a Thread, that it 


may turn itſelf eaſily to the North and South; but 


tis better done by applying a Needle to the 
North Pole of the Load-ſtone : for recovering it's 
Virtue, and drilling a Cap in it's middle, and 
laying it on the Top of a ſhatp braſs Pin, ſo that 
tt may move freely, it will, when it reſts, ſhow 
the North and South. 1285 | 


PROPOSITION II. 
To make the Sea Compaſs. 


DLVIDE a Circle drawn on a Chart into thirty 
two Points, and chuſe one of them for the North, 
mark it with the Flower-de-Luce, and count the 0- 
ther Points from it, which are to be marked on it. 

T HEN let the magnetic Needle be fixed under 
the Circle drawn on the Chart, ſo as the middle 
of the Needle may be under the Center, and the 
North Pole on the Chart may be fixed to the 1 
i n 
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End of the Needle ; then placing the Needle and 


Chart, fixed to it above, on the braſs Pin, that it 


may move freely, it will turn about, till the Needle lie 
in, or near, the Meridian Line. By the help of this 
Compaſs they can go thro' the vaſt Ocean to the 
moſt remote Parts, being guided by the Direction 
of the Needle. We ſaid near the Meridian Line, 
for it doth not point exactly to it; for which ſee 


Prop. vi, following. 


PROPOSITION III. 


Infinite Points may be drawn on the Compaſs ; Seamen 
count ſixteen in ſmall Voyages, and thirty two in 
greater, but ſixty four in the greateſt. 116449} 


OF this we have ſpoke in Chap. xx. whence 
may be had an accurate Explication. The Por- 
tugueſe call the Points Rhombs. 


PROPOSITION IV. 


The magnetic Needle (as alſo the Poles of the Load- 

tone itſelf) points direct North only in a few Places, 
but in moſt Places declines a little to the Eaſt or 
Weſt, and that unequally; and ſo doth not point 
due North and South. | | N 


FO R at one of the Iſles of the Azores, or Flan- 


 drian Iſles, called el Corvo, there is no Declination 
from the Meridian, and the Needle lies exactly in 


it; and 'tis ſo in ſome others, tho' not all Parts 


of that Meridian. In Places ſituated eaſtward from 


this Iſland to the Promontory of Africa, called 


Cabo das Agulbas (not far from the Cape of Good- 
Hope) the Needle declines eaſtward unequally; ſo 
that to the Iſles of Triſtan de Cunha, and ſeventy 


Degrees further, the Declination inereaſes fo as to 


X 3 be 
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be about thirteen Degrees there; and from thence 
it decreaſes all the way to Places near the Pro. 
montory of das Agulbas, in which there is again 
no Declination, And from that Place towards Iz. 
dia the Declination begins to the weſtward, The 
Declination at Hamburgb is nine Degrees, at An- 
ſterdam about five Degrees, tho* formerly it was 
more, | 2 

OBSERVATIONS teſtify, that the De- 
clination is not always the ſame, but changes in 
proceſs of time. At London in 1580 it was found 
to be eleven Degrees fifteen Minutes ; but in the 

| Year 1622 it was only ſix Degrees thirteen Minutes 
and in 1634 it was four Degrees fix Minutes; Ob- 
ſervations being made, both with old and new 
| Needles. At Paris in 1640 it was three Degrees, 
and in 1610 it was eight Degrees, and the ſame is 
obſerved in other Places, | he 

BEFORE the Variation of the Compaſs ww iW ® 
obſerved to alter, or be different at the ſame place at 
different Times; it was ſuppoſed, by ſome, that 8 
the general Poſition of the Needle, towards the { 

North and South, and yet not exactly to theſe 
points in all Places, or rather in but few places, a 
was occaſioned by the Excavations of ſome parts of 2 

al 
C 
ir 
h 
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N 


this terraqueous Globe; or by magnetical Veins, col- 
laterally reſpecting the Needle, &c. But this Opinion 

was ſoon exploded, when the Variation of Variation 

was diſcovered ; for if the poſition of the Compaſs 
(whether directly North and South, or with ſome 
deviation from the Meridian, which is called the 
Variation) had been always the ſame in the ſame 

place, there would be room to believe that That 
- poſition of the Compaſs, was occaſioned by thoſe J 
| . or Adamantine Rocks, c. but as we : 
1 find the Variation alters, there muſt be ſome other 

| Reaſons aſſigned for the different Poſition or directi- 
| 


on of the magnetical Needlo, But as a, Principle 
| | to 
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to go upon, I ſhall rank ſome authentic Obſer- 
vations, of the Variation. of the Compaſs in their 
proper Order, with the time when they were taken, 
and from thence prove the probability of the Va- 
ration of the Compaſs (however irregular it may 


ſem) being reducible to a regular Motion, 


. 
1580 At Limebouſe, London — 11 17 
1622 At London? — 6 13( 
1634 At London! — 4 6 5 
1640 At Paris — —3 o 


1666 At London — — © "2 18 


OY) 


= 


AND to this may be added, that at the writing 
here of Anno 1734, the Variation at London, is 
more than one Point weſterly. 3 

I have inſerted this Catalogue of Obſervations 
of the Variation of the Compaſs, to prove that 
the Variation alters, and not only ſo, but in a 
ſort of a regular Manner too, as having been above 
eleven Degrees eaſterly in the Year 1580, and 
then gradually decreaſing to ſix, four, three, &c. 
and doubtleſs ſome time between the Year 1640, 


1670 At Batterſey near London - 2 6 
1701 In the Channel — — 7 30 


and the Year 1666 there was no Variation; be- 


cauſe in 1666 the Variation was weſterly, increaſ- 
ing to two, ſeven, and now above twelve Degrees ; 
how far it may advance further that way, before 


it come at it's Period, Time only can determine; 


nor are we certain what was it's utmoſt limits 

eaſterly before the aforeſaid Year 1580, or when 

it was at thoſe limits; but certain it is that this re- 

lar Motion of the Variation, as obſerved, corro- 

orates, or rather an that excellent Theory 
| 4 Ms 8 


| 
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of the celebrated Dr Halley as to magnetical Poles, 
(9c, hereunto ſubjoined (e). 


(e) The learned Dr Halley 
having made a Collection of the 
exacteſt Obſervations he could 
procure, and carefully compar- 
ed and confidered them toge- 


ther; thence deduces the follow- 


ing Concluſions, concerning the 
Variation of the magnetical 
Needle. See Pbileſ. Tranſact. 
No. 148. 

1. That in the Vear 1683, 
the Variation was to the Weſt 
over all Europe; but more in 


the eaſtern Parts than the weſt- 


Ern. 

2. That on the Coaſt of 4- 
merica, about Virginia, New- 
England, and New-found-land, 
the Variation is likewiſe weſter- 
ly ; and increaſes all the way to 
thoſe that go northerly along 
the Coaſt : ſo as to amount to 
above twenty Degrees at Neo- 


Found-land, nearly thirty in 


Hudſon's Strieghts, and fifty ſe- 
ven in Bafin's Bay, But it di- 
miniſhes to thoſe that ſail eaſt- 
ward from this Coaſt. And 
from theſe two Obſervations it 
ſeems to follow, that /here aug ht 
to be an eafterly Variation, or at 
leaſt not a weſterly one, ſome- 
rohere between Europe and the 
North Part of America: and 
this we may conjecture happens 
about the molt eaſterly of the 
Tercera Iflands. | 

3. That on the Coaſt of Bra- 


Ai there is an eaſterly Variation 


which, increaſes conſiderably in 
ſailing to the ſouthward ; fo as 


to be twelve Degrees at Cape 
. Frig, and twenty and a half o- 


ver againſt the Plate River: and 
from thence failing ſouthweſter. 
ly to the Strieghts of Magellan, 


it decreaſes to ſeventeen De- 


grees; and atthe Welt Entrance 


of thoſe Strieghts it is but four- 
teen. | 

4. That to the eaſtward of 
Braſil, properly ſo called, this 


_ eaſterly Variation decreaſes, 


ſo as to be very ſmall at the 
Iſlands of St Helen, and A. 
cenſion; and to vaniſh about 
eighteen Degrees of Longitude 
Weſt from the Cape of Good. 
Hope, where the Needle points 
due North and South. | 

5. That to the eaſtward of 
the foreſaid Places, a weſtward 
Variation begins; which ob- 
tains in the whole Indian 
Ocean; and amounts to eigh- 
teen Degrees under the very 
Equator ; about the Meridian 
of the northern Part of Mada- 
gaſcar: and near the ſame Me- 
ridian in thirty nine Degrees of 
South Latitude it amounts to 
twenty ſeven Degrees and a 
half. From thence eaſterly the 
Welt Variation decreaſes gra- 
dually, ſo as ſcarce to exceed 
eight Degrees at Cape Comorin, 
and not. above three upon the 
Coaſt of Java; but about the 
Molucca Iſlands there is no Va- 
riation at all. The Caſe is like- 


wiſe the ſame, a little to the 


weſtward; of Van Dieman's 
Land. 


6. That to the eaſtward of 


the Molucca's and Van Dieman's 


Land, in South Latitude, there 
* 
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PROPOSITION V. 


J find the Declination of the Needle from the North 


in any Place, 


FI ND a Meridian Line by the Heavens, as we 
ſhew'd by ſeveral ways in Chap, xx, and by that 


is found another eaſterly Varia- 
tion, tho? leſs than the former 
both in Extent and Degree: for 
at the Iſland of Rotterdam it is 
ſenſibly leſs than upon the Eaſt 
Coaſt of New Guinea. And to 
obſerve the Proportion wherein 
it decreaſes, we may reaſonably 
ſuſpe& that it vaniſhes about 
twenty Degrees farther to the 
Eaſt, or about two hundred and 
twenty five Degrees Eaſt Lon- 
gitude from London, in twenty 
Degrees South Latitude ; and 
that there a weſterly Variation 
begins. 

7. That the Variations ob- 


" ſerved at Baldivia, and the 


Weſt Entrance of the Streights 
of Magellan, ſhew that the Eaſt 
Variation, explained in the 
third Obſervation, decreaſes a- 
pace, and cannot reaſonably ex- 
tend many Degrees into the 


South Sea, from the Coaſt of 


Peru and Chili; leaving room 
for a ſmall! weſterly Variation, 
in that Tract of the unknown 
World, betwixt Chili and New 
Zeland, and betwixt Hounds 
Iſland and Peru. 

8. That in ſailing North- 
Weſt from St Helen's Iſland by 
Aſcenſion, as far as the Equators, 
the Eaſt Variation continues 


may 


very ſmall, or as it were con- 
ſtantly the ſame. So that in 
this part of the World, the 
Tract of the Ocean where no 
Variation appears, is not extend- 
ed in the Plane of any Meri- 

dian, but rather North-Weſt. 
9. That in the Entrance of 
Hudſon's Streights, and the 
Mouth of the Plate River, tho? 
theſe are nearly under the ſame 
Meridian, yet in the one the 
Needle varies twenty nine De- 
grees and a half to the Weſt; 
and twenty and a half to the 
Eaſt in the other. Whence 
plainly appears the Impoſſibility 
of accounting for theſe Varia- 
tions, by the Suppoſition of 
two magnetical Poles, and an 
Axis inclined to the Axis of the 
Earth : from whence it ſhould 
follow, that under the ſame 
Meridian the Variation ſhould 

in all Places be the ſame way. 
In order to explain theſe Phæ- 
nomena, Dr Halley ſagaciouſly 
ſuppoſes the Globe of the Earth 
to be a great Magnet, ha ing 
four magnetical Poles; two 
near the North, and as many 
near the South Pole of the 
Earth; and that the Needle is 
governed by each of theſe 
Poles, whilſt the Virtue of the. 
neareſt 
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may the Declination of the Needle readily appear; 
but for Sea- mens Uſe the following Propoſition will 


ſhow it more readily, 


neareſt Pole predominates over 
that of the more remote. 


But many Particulars being 


uired to determine the Places 
of theſe Poles with exact neſs; 
the Doctor determines them 
thus by conjecture. He places 

the North magnetic Pole near- 
eſt to us, in or near the Meri- 
dian of the Land's End of Eng- 
Hand; and not above ſeven De- 
grees from the North Pole. By 
this Pole the Variations in all 
Europe, and Tartary, and the 
North Sea are principally go- 
vern'd; tho' it is ſomewhat af- 
ſected by that other northern 
magnetic Pole, fituated in a 
Meridian paſſing thro' the mid- 
dle of California, and about 
fifteen Degrees from the North 
Pole of the World. To this 
the Needle has chiefly reſpect 
in all North America, and in 
the two Oceans, on either fide 
thereof, from the Azores weſt- 


ward, up to Japan, and be- 


ond. 

The two ſouthern magnetical 
Poles are ſomewhat farther di- 
ſtant from the South Pole of 
the World; the one, being a- 
bout ſixteen Degrees from it, is 
in a Meridian twenty Degrees 
to the weſtward of Magellan's 
Streights, or ninety five De- 
grees Weſt from London. This 
commands the Needle in all 
South America, in the Pacific, 
and the greateſt Part of the I- 
thiopic Ocean. 


P RO- 


The fourth Pole ſeems to 
have the greateſt Virtue, and 
largeſt Dominion, being furtheſt 
diſtant from the Pole of the 


World, viz. about twenty De- 
grees; in a Meridian paſſing 


thro! New Holland, and the 
Celebes, about one hundred and 
twenty Degrees from London. 
This Pole predominates in the 
South of Africa, in Arabia, and 
the Red-Sea; in Perſia, India, 
and its Iſlands, and all over 
the Indian Ocean from the Cape 
of Good-Hope eaſtwards, to the 
middle of the great South Sea, 
that divides Aſia from America. 

It remains to be ſhown how 
the Concluſions ſet down are 
deduced from this Hypotheſis. 
And that the whole may be 
the better underſtood ; either a 


Globe or Map ſhould be uſed, 


whereon the four magnetical 
Poles are to be placed in the 
Situations above deſcribed. 
And firſt, it is plain, that our 
European magnetical North 


Pole being in the Meridian of 


the Land's End of England, all 
Places more eaſterly than that, 


will have it on the Weſt Side 


of their Meridian, and conſe- 
quently the Needle reſpecting 
it, with it's northern Point, 
will have a weſterly Variation 
which will ſtill increaſe in ſail- 
ing eaſtwards up to ſome Me- 
ridian of Ruſſia, where it will 


be greateſt; and from thence 
| decreaſe again. Thus at Bre 


the Variation is but one De- 
gree 


2 
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PROPOSITION vi. 


To explain the Method which Seamen uſe for correcting 
their Sea-Compaſs ; and to find the Declination of 


the Needle, 


KNOWING the Declination of the Needle 
in the Place where their Compaſs is made, they re- 


gree and three Quarters, at 
London four Degrees and a half; 
but at Dantzic ſeven Degrees 
Weſt. Weſtward of the Me- 
ridians of the Land's End, the 
Needle ought to have an eaſter- 
ly Variation ; but that by ap- 
proaching the American North 
Pole (which lies on the Weſt 
Side of the Meridian, and ſeems 
to have a greater Force) it is 
thereby dran to the weſtward; 
ſo as to balance the Direction 
given by the European Pole, 
and make a ſmall Weſt Varia- 
tion in the Meridian of the 
Land's End itſelf. Yet the Do- 
for ſuppoſes, that about the 
Meridian of the Iſle of Tercera, 
our neareſt Pole may ſo far pre- 
vail as to give the Needle a ſmall 
turn to the Eaſt, tho? it be but 
_ alittle Space; the Counter; bal- 
lance of theſe two Poles per- 
mitting no conſiderable Varia- 
tion, in all the eaſtern Parts of 
the Atlantic Ocean, near upon 
the Weſt Coafts of England, 
and Treland, France, Spain, and 
Barbary. | 
But to the weſtward of the 
Azores, the Power of the 4- 
merican Pole overcoming that 
of the European, the Needle is 
chieſſy affected by that, and 


move 


turns ſtill more and more to- 
wards it, and as you approach 
it. Whence it happens, that on 
the Coaſt of Virginia, Ne- Eng- 
land, Nerv. found-land, and in 
Hudſon's Streights, the Variation 


is weſtward ; that it decreaſes 


as you go from thence towards 
Europe ; and that it is leſs in 
Virginia, and Neew-England, 
than in New-found-lazd and 
Hudſon's Streights. 3 

This weſterly Variation a- 
gain decreaſes as you paſs over 
North America ; and about the 


Meridian of the middle of Ca- 


youu the Needle again points 
due North; and from thence 
weſtward to Yedzo and Japan, 
doubtleſs the Variation is eaſter- 
ly; and half croſs the ay 
Sea not leſs than fifteen 
grees. And this is propoſed 
as a Trial of the Hypotheſis, 
that the whole may be exami- 
ed thereby. And this Eaſt Va- 
riation is ſuppoſed to extend o- 
ver Japan, Ledro, Eaſt Tarta- 
ry, and Part of China, till it 
meet with the weſterly, which 
is governed by the European 
Nor th P ole. 9 

The Effect is much the ſame 


towards the ſouth Pole, only 


here the South Point of the 
Needle 
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move the Flower-de-Luce ſo many Degrees from 
the North End of the Needle eaſtward, if the De- 


Needle is attracted. Hence it 
will follow that the Variation 
on the Coaſt of Braſil, at the 
River Plata, and ſo on to the 
Streights of Magellan, ſhould be 
eaſterly ; if we ſuppoſe a Pole 
ſituate about twenty Degrees 
more welterly than the Streights 
of Magellan. And this eaſterly 


Variation extends eaſtward over 


the greateſt Part of the Ethies- 
pic Sea, till it is counterpoiſed 
y the Virtue of the other 
ſouthern Pole; as it is about the 
middle betwixt the Cape of 
Good- Hope, and the Iſles of Tri- 
ſtan d Acunba. 
From thence eaſtward the 
 Afiatic South Pole prevailing, 


and the South Point of the 


Needle being attracted thereby, 
there ariſes a Weſt Variation 
very large, both in Quantity 
and Extent ; on account of the 
great Diſtance of this magne- 
tical. Pole from the Pole of the 
World. Hence in all the Indian 
Ocean, as far as New-Ho!land, 
and beyond, there is conſtantly 
a Welt Variation ; ſo that un- 
der the Equator itſelf, it a- 
mounts to eighteen Degrees, 
where it is greateſt. About 


the Meridian of the Iſland Ce- 


liebes, being likewiſe that of this 
Pole, the weſterly Variation 
ceaſes, and an eaſterly begins, 
which reaches according to the 
Hypotheſis, to the middle of 
the South Sea, between Nerv- 
Zeeland, and Chili; leaving 
room for a ſmall] Weſt Varia- 
tion, governed by the Ameri- 


clination 


can South Pole, which, by the 
ſixth and ſeventh Obſervations, 
was ſhewed to be in the Pacißc 
Ocean. | | 

Hitherto the Conſideration of 
the Variation has been ſimple; 
whilſt no more than two mag- 
netical Poles were regarded at 
once ; but under the Equator, 
and thro' all the Jerrid Zone, 
reſpe& muſt be had to all four 
Poles; and their Poſitions muſt 
be well conſidered ; otherwiſe 
it will not be eaſy to determine 
what the Variations ſhould be: 
the neareſt Pole proving always 
the ſtrongeſt ; yet not ſo but 
that it is ſometimes balanced 
by the united force of two mote 
remote; a notable Inſtance 
whereof we have in our eighth 
Obſervation; where we find 
that in failing from $8? Helen's, 
by the Iſland of Aſcenſion, to 
the Equator, on a North - Weſt 


Courſe, the Variation is very 


little eaſterly, and in that whole 
Tract unalterable ; becauſe the 
South American Pole (which 
lies conſiderably neareſt to the 
foreſaid Places) requiring a 
great eaſterly Variation, is ba- 
lanced by the contrary Attra- 


ction of the North American and 


Aſiatic Pole; each whereof 
ſingly, is in theſe Parts weaker 
than the American South' Pole: 
and upon the North Weſt Courſe 
the Diſtance from this latter 18 
very little varied. And as you 
recede from the 4/fatic Pole, 
the Balance is till preſerved 
by the Acceſs towards the 

iy W North 
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clination be to the Weſt, and contrariwiſe if to the 


Eaſt, 


North American Pole. And 


little or no regard need here 


be had to the European North 
Pole; it's Meridian being a lit- 
tle removed from the Meridians 
of theſe Places ; and of itſelf re- 
quiring the ſame Variations that 
we here find. And after the 
ſame manner we might reaſon 
upon the other Variations thro" 
the Torrid Zone, FAX > oh 

And thus by a ſimple Hy- 
potheſis Dr Halley has, with 
great Ingenuity and Probability 
ſolved the Phænomena of the 
Variation; tho' there till re- 
mains a great Difficulty or two 


to be conſidered. For it is 
new and ſtrange to attribute 
more than two Poles to a Mag- 


net; whereas this Hypotheſis 
attributes four to the Earth. 
And again, the Variation is 
ſound different at different 
Times in the ſame Place; which 
can by no means proceed up- 


on the Suppoſition of a fixed 


unvaried Situation of the mag- 
netical Poles, The Dector there- 
fore deterred by theſe Confide- 
rations gave over his Thoughts 
upon the Subject for ſeveral 
Vears, but at length renewed 
them; and with an adventurous 
indeed, but probable, Hypothe- 
fis, happily ſolved the Difficul- 


ties. For, by comparing toge- 
ther the Obſervations made up- 


on the Variation of the Varia- 
tion he ſhewed firſt, that what- 
ever theſe Differencesariſe from 
it muſt move from Eaſt to Weſt. 
2. That this motion is not de- 


YET 


ſultory, but gradual and con- 
tinued; becauſe the Declina- 
tion of the Needle changes gra- 
dually and regularly.” 3. That 
it muſt needsbe.ſomething great 
whoſe Force can produce one 
and the ſame concurrent Effet 
in ſuch very diſtant Regions of 
the Earth. 4. That as we know 
of no Fluids that have the leaſt 
magnetical Virtue, it is not pro- 
bable that this Variation ſhould 
proceed from the 'Motion of 
any Fluid lodged in the Cavities 
of the Earth. 5. That what- 
ever Body it was, it could on- 
ly move circularly round the 
Center of the Earth, without 
changing the Center of Gravity 
of the Terraqueous Globe, and 
thus occafioning great Changes 
on it's Surface; ſuch as ſtrange 
Refluxes of the Sea, and Inun- 
dations of Land, of which there 
appears no Signs in Hiſtory. 
From all which it follows, that 
a certain large ſolid: Body, con» 
tained within, and every way 
ſeparated from the Earth (as - 
having it's own proper Mo- 
tion) and being included, like 
a Kernel in it's Shell, revolves 
circularly from Eaſt to Weſt, as 
the exterior Earth revolves the 
contrary way in the diurnal 
Motion. Whence it is eaſy to 
explain the Suppoſition of the 
four magnetical Poles above at- 
tributed to the Earth, by allow- 
ing two to the nucleus, and 
two to the exterior Earth. And 
as the two former perpetually 
alter their Situation by their 
| circular 
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YE T becauſe the Declination varies according 


to the Place they come to, the Chart muſt be 
made ſo as the Flower may turn leſs or more from 
the North End of the Needle, which muſt be done 
according as they find the Declination to be. 

T O find which moſt Seamen do thus: They 
find in what Point the Sun riſes, or ſets, and tho 
in the time between beth, they have gone ſome 
way, yet the Declination will not alter much in 
ſo ſmall a Diſtance. 9 5 | 

IF the Eaſt and Weſt Line, or any Point found, 
be the ſame with that, the Compaſs ſhows there is 
no Variation ; but if it be a Point farther from, or 
nearer to, the North than that which the Compaſs 
ſhows, then there is ſome Variation to the Weſt, 
or Eaſt, The Quantity of the Declination is thus 
known : Take the Differences between the North 


circular Motion, their Virtue 
compared with the exterior 
Poles, muſt be different at dif- 
ferent Times ; and conſequently 
the Variation of the Needle 
will perpetually change. 

The Doctor attributes to the 
Nucleus an European North 
Pole, and an Anerican South 
one; on account of the Varia- 
tion of the Variations obſerved 
near theſe Places, as being much 
greater than thoſe found near 
the two other Poles. And he 
conjectures that theſe Poles will 
finiſh their Revolution in about 
ſeven hundred Years ; and after 
that time the ſame Situation 
the Poles obtain again as at pre- 
ſent ; and conſequently that the 
Variations will be the ſame a- 
gain over all the Globe, So 
that it requires ſeveral Ages 
before this Theory can be 
thoroughly adjuſted. = 


HFle aſſigus this probable Cauſe 
of the circular Revolution of 
the Nucleus; that the diurnal 
Motion being impreſſed from 
without, was not ſo exactly 
communicated to the internal 
Parts, as to give them the ſame 
preciſe Velocity of Rotation as 
the external: Whence the Nu- 


eleus being left behind by the 


exterior Earth, ſeems to move 
ſlowly in a contrary Direction; 
or from Eaſt to Weſt, with re- 
gard to the external Earth, con- 
ſidered as at Reſt in reſpect of 
the other. | 

And to remove the Prejudice 
that may ariſe againſt this Hy- 
potheſis, on account of it's No- 
velty and ſtrangeneſs, and to 
anſwer the Objections that may 
be made to it; the Doctor ar- 
gues and deſends the whole 
with great Sagacity and Pro- 
bability. | 


Point 
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Point by the Compaſs, and the Eaſt and Weſt by 
the Sun, and ſubſtract the leſſer from the greater, 
half the Remainder is the Declination ſought ; and 
ſo far the Flower · de-Luce is to be removed from 
the North End of the Needle. | 
THIS Method hath two Diſadvantages; 1. 
The Sun ſeems to riſe when it is thirty four Mi- 
nutes under the Horizon; which will cauſe ſome 
Error in the Declination : and tho? near the 
tor *tis but ſmall, yet in Places remote it will ariſe 
to two Degrees. 2. The Sun 1s often covered 
with Clouds when riſing, and always almoſt in the 
Torrid Zone. | | 
THEREFORE Seamen ſometimes uſe ano- 
ther Method, that is not ſo liable to Error. They 
obſerve the Point the Sun is in by the Compaſs 
any time after it's riſing, and then take the Alti- 


' tude of the Sun; and in the afternoon they obſerve 
when the Sun comes to the ſame Altitude, and ob- 


ſerve the Point the Sun is then in by the Compaſs, 
for the middle between theſe two is the true North 
or South point of the Compaſs ; and the difference 
between that and the North or South upon the 
Card which is pointed out by the Needle, is the 
Variation of the Compaſs, and ſhews how much 
the North and South given by the Compaſs, de- 
viates from the true North and South points of 


the Horizon. 


EXAMPLE. 


SUPPOSE in the forenoon Obſervation, 
when I take the Sun's Altitude, I find the Sun, 
by my Azimuth Compaſs, to bear South-Eaſt; 


then waiting till the Sun in the afternoon declines 


to the ſame Altitude, as in the forenoon Obſerva- 
tion, I find by the Azimuth Compals that he bears 
Weſt-South-Welſt, the middle Point between South- 


Faſt 


r 
P 
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Eaſt and Weſt-South-Weſt, if reckoned to the 


ſouthward, is South by Weſt, or if to the 


northward, it is North by Eaſt, which proves 
that the South by Weſt point of the Compaſs, is 
the true South, and the North by Eaſt Point, is 
the true North, and as the Flower- de- Luce, or 
North point of the Compaſs, lies one point to the 
weſtward of the North by Eaſt point of the Com- 


paſs, which points to the true North, it proves 


that the Variation is one Point weſterly, or that 


the Flower- de- Luce lies one point to the weſtward 


of the true North, c. 


T HEY ſometimes uſe a fourth Method. They 


that are ſkilled in ſpherical Trigonometry, or can 
uſe an univerſal Planiſphere, by taking only one 
Obſervation of the Sun's Altitude, by which, 
with the Latitude of the Place, and the Sun's De- 


_ clination, thoſe that underſtand ſpherical Trigo- 


nometry may find the Sun's true Azimuth, or 
point of the Compaſs that he bears upon, in the 
Heavens, which compared with the point that the 


Sun bears upon by the Compaſs, their difference 


is the Variation ; as for Inſtance, if the Sun's Azi- 
muth found by Calculation be 45 Degrees, or 4 
Points, from the North weſterly, which to ſpeak 
in the Terms of Navigation is North-Weſt, but 
if by the Compaſs, the Sun bears at the ſame time 
North-Weſt by North, that Point difference is 
the Variation of the Compaſs, and ſhews that 
the North Point of the Compaſs declines one Point 
to the weſtward, or that the Variation is one Point 
weſterly ; and then will every Point of the Com- 
paſs be removed, one Point towards the left Hand, 
as the Weſt Point of the Compaſs will ſtand Weſt 
by South, the South Point will direct to the true 


South by Eaſt, c. | | 


THIS being a thing ſo uſeful at Sea, and a 
great many having Tables of Logarithms, e. 
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and Tangents that do not throughly underſtand ſphe- 
rical Trigonometry; it may not be amiſs, for the 
ſake of ſuch, to inſert the following Operation to find 
the Sun's Azimuth, for which the moſt convenient 
Dala, as being both the moſt eaſily found, and the 
leaſt trouble in the Operation, is, 
T HE Sun's Altitude, his Declination, and the 
Hour of the ay given to find his Azimuth. 
Note. The Sun's Altitude is found by a Qua- 
drant, his Declination by the Tables for that 
purpoſe, in moſt Books of Navigation, and 
the Hour of the Day by a good Watch; and 
then, | 
AS Sine Complement of Sur 8 Altitude, to Sine 
of the Hour from Noon, So Sine Complement of 


Declination to Sine of the Sun's Azimuth, from 
the South or North. 


E XAML E. 


LET the Sun's Altitude be 47 48 (it's Com- 
plement is 42 12) the Hour from 12, is 2 Hours 
9 Minutes which is either 9 Minutes after 2, or 
9 before 10, which, at 15 Degrees to an Hour, 
is 32 15, the Deelination 20 12 North, it's Com- 
plement 69 48 then Co. Ar. 
As Sine Comp. of Altitude — 42. 12.0. 17281 
To Sine of the Hour from Noon 32.15. 9.72723 
So Sine Comp. Declination — 69.48. 9. 97243 


To Sine of the Azimuth 


48.12.9, 87247 


W HI CH 48 12 is the Sun Azimuth from 
the South, or taken from 180 Degrees, leaves 
121.48 the Azimuth from the North, 

ANOTHER way to find the Azimuth, is 


by having the Latitude of the Place, the Decli- 
3-20 Le bh 'T 


nation - 


850 The Comparative Part SRT. VI. 

nation of the Sun, and the Sun's Altitude given, 
and then the Method of finding it is, 2 

ADD the Complement of Altitude (or Zenith 
Diſtance), the Complement of Latitude of the Place, 
and the Complement of the Sun's Declination to. 
gether, and from their half Sum ſubſtract the Com- 
plement of Declination. 

THEN to the Complement Mithmetical of 
the Sines of the Complement of Latitude, and of 
the Complement of Altitude, add the Logarithm 
Sines of the half Sum, and remainder half, the 
Total of theſe four Logarithms; is the Sine Com- 
plement of half the Azimuth. 

Note. If the Sun's Declination be South, and 
the Latitude North, or the Declination North 
and Latitude South, you muſt, inſtead of the 
Complement of Declination, uſe the Declina- 

tion added to go, for what is there meant by 
the Complement of the Sun's Declination, is 
always it's Diſtance from the elevated Pole, 


EAA MPL E. 
bw D. M. 
Sun's Altitude — 8 10 
Declination South - 20 13 To find the Azimuth, 
Latitude North — 51 32 


| D. M. 


complement of Altitude — —— — 81 30 


Complement of Latitude — — — 38 28 
Declination added to go Degrees — 110 13 


Sum 230 31 

. Half Sum — 113 15 
Complement of Declination 220 13 
Remainder » — 5 2 


2 


O PE- 


C1 


fri 
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OPERATION 


Comp. Altitude — 81 


5o Co. Ar. 0.00442 


Comp. Latitude — 38 28 ——— 0.20616 
Sine of the 2 Sum 125 15 9.95638 
Sine of Remainder — 5 2 8 294317 
Sum — 19.11013 

Halt Sum 9.55506 


THAT half Sum is the Sine Complement of 
68 57, which doubled is 137 54; the Azimuth 


from the North required. 


CHAP, 


but give the Reaſons and Conſtructions of them, 


CHAP. XXXIX. 


Of the Line of a Ship's way. 


HIS is the moſt difficult Part in all Geo- 


graphy, of which Authors have written ſo 
obſcurely, and a great many ſo falſely, that the Rea- 
ders can only have from them an obſcure Idea 
without underſtanding them. We ſhall endeavour 
to give an Explication as clear and diſtinct as 


poſſible: and the Reader muſt give cloſe Atten- 
tion to it, and to make this Explanation the more 


compleat, and render thoſe Directions intelligible 
and applicable, which have been left ſo obſcure 
and impracticable, we ſhall, in this Edition, ex- 
hibit thoſe Methods, by which not only a gene- 
ral Idea of Navigation may be formed, but by 
which alſo all the uſeful practical parts thereof 


are actually performed, and that with reſpect to 


Courſe, Diſtance, Latitude, Longitude, and all 
the Data and Queſita that can occur in the Pra- 
ctice of Navigation, in order to which (omitting 
plain Sailing, which is but the A B C of Naviga- 


tion, and falſely ſuppoſes the Surface of the terra- 


ueous Globe to be a regular Plain) we ſhall act 
fom another Foundation, and deduce all our ſub- 


ſequent Rules and Tables from that Suppoſition, 
or rather reality of the Earth's being a Globe; 


and not only adapt our Tables to that Principle, 


in 


oon 
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in order to the better underſtanding of which the 


following Propoſitions are previouſly neceſſary. 


PROPOSITION I. 


If bo Places are ſituated in one Meridian, or lie 
North or South from it, all the Places between 
them will be ſiluated the ſame way from them. 


IHE Propoſition is manifeſt, if rightly con- 
ceived. By the Places between two Points we 


_ underſtand all the Places in that Arc of a great 


Circle, which paſſes thro? the two Places. Call the 
firſt Place from which the other lies, the firſt Place; 
and the Place of the other the ſecond Place; and 
the firſt Place is to be conceived, as if it 
lay in the middle of the other Places about it, 
and under the braſs Meridian in the Globe, and 
an infinite Number of vertical Circles drawn from 
it to the Horizon, thro' the other Places, and ſo 
the Angle made, with the Meridian of the firſt, 
is the Angle wanted ; for that Angle denotes the 


Situation of the ſecond Place from the firſt. If 


then we conceive all the Points between two Places 
of the ſame Meridian, *tis plain all their Meridians 
will be the ſame with the vertical drawn thro? all 
their Places; and therefore all the Places between 
them lie the ſame way from the firſt, either North 
or South, 5 


PROPOSITION u. 


If two Places be taken in the Equator, of which the 
Situation of the one to the other is wanted, the ſe- 
cond will lie from the firſt Eaſt or Weſt ; and the 


ſecond will lie the ſame way from all the Points be- 
tween them, | 


ES: FOR 


1 
| 
| 
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fame way from each of theſe Points, 
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FOR the underſtanding whereof, take a Point 
on the Equator, and let the wooden Horizon re- 

reſent it's Horizon, or the Poles of the Globe 
= brought to the Horizon; then take another 
Place on the Equator, whoſe Situation from the 
firſt is wanted, *tis plain it will lie either Eaſt or 
Weſt ; for the Equator 1s then a vertical Circle, 
which cuts the Meridian at right Angles. The 
ſame 1s true as to all the intermediate Points, which 
if brought to the braſs Meridian, the wooden Ho- 


rizon will be their Horizon, and the Equator a 


Prime vertical to them which cuts the Meridian 
at right Angles ; and therefore the ſecond will lie 
the ſame way from all the intermediate Points ei. 
ther eaſtward or weſtward. | 


PROPOSITION III. 


Tf the ſecond Place be not ſituated in one and the ſame 
Meridian with the firſt, or both not in the Equa- 
tor; the ſecond Place will not be ſituated from the in- 
termediale Point, on the ſame Point of the Compaſs 
but in different Points in different Places, 


ON this depends the Knowledge of the Line 
which a Ship deſcribes; and therefore Readers 
ſhould underſtand it well. 

TAKE two ſuch Places on the Globe, as Am- 
ſterdam from which, and Pernambucca in Braſil 
to which, the Voyage is to be made, bring Amſter- 
dam to the Meridian, and elevate the Globe for 
it's Latitude, and fix the Quadrant of Altitude 


at the Zenith; and turning it about to Pernam- 
bucca it will ſhow, on the Horizon, the Point on 


which it lies from Amſterdam; and the Arc be- 
tween them contains the intermediate Points. Tis 
to be ſhown that Pernambucca does not lie the 


AND 


„ ee . A” on 
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AND here 'tis to be remembred, that the 
Angle made by the Meridian of the firſt Place, 
and the Vertical of the other paſſing through, gives 
the Point that the ſecond lies on, which is meaſur- 
ed on the Horizon. 

JT O ſolve the Propoſition ; take any two Points 
between two Places, *tis better to take ſuch two 
as have Circles of Longitude drawn thro? them on 
the Globe, and becauſe the Quadrant paſſes thro? 
all theſe Places and fe it will denote 
the Vertical in which Pernamburcca lies from them. 
And thus the Angles, which that Vertical makes 
with the Meridian of each Place is the Angle of 
Poſition, and ſhows the Points that Pernambucca 
lies in from each intermediate Point; but theſe 
Angles are not all of the ſame Degrees, as appears 
to the Sight. Or more plainly, if you meaſure them 
with the Compaſs, or by the help of a Curve 
that can be adapted to the Globe ; or if the Places 


be brought to the Zenith, and the Pole elevated 


for their Latitudes, and the Quadrant applied to 
each, you will have the Angle in Degrees on the 
Horizon, 


COROLLARY 


THE rectilineal Maps, or Sea-Charts, are 
then very faulty, for there one Place ſeems to be 
on the ſame Point from another with all the in- 
termediate Places, becauſe their Meridians are 
parallel, tho* they meet at the Pole; but Seamen 
do not regard that, if they can firſt ſee the Point 


that the Places they fail to lies in, from the Places 


they come from, 
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PROPOSITION Iv. 


Fa Ship be to fail from one Place to another, that 


does not lie in the ſame Meridian, or both in the E. 


quator, ſo as to xeep the vertical Circle between the © 


two Places, the Ship will then every Minute change 
the Point ſhe ſailed on. 


THIS is plain from the preceding Propoſi- 


tion: for ſuppoſing the Voyage from Amſterdam 
to Pernambucca is to be the ſhorteſt that can be 


drawn on the Globe; then becauſe the Ship is al- 
ways in the Voyage directed to Pernambucca, and 
as before there are ſtill different Points in the diffe- 
rent Meridians; *tis plain the Ship muſt ſteer her 
Courſe on different Points, to come to Pernambuc- 
ca: but it will be otherwiſe if the two Places were 
both in one Meridian, or on the Equator, 


PROPOSITION v. 


A Ship cannot always ſail on different Points, but 


muſt for ſome time at leaſt ſail on the ſame Point, 
Therefore ſuch Way, or Line, is to be /ailed in, that 
the two neareſt Points may be on the ſame Point, 


ibo that be not the ſhorteſt Courſe, 
FO R all Motion is performed in ſome Time; 


nor can a Ship change it's Point every Moment, 
but muſt for ſome Time fail one way ; nor could 
Seamen know the Points to ſtcer on, if they were 
to change them ſo often, Therefore that muſt be 
the moſt commodious failing, in which the two 
neareſt Points are directed the ſame way; fo as 
the Ship may be directed ſtill to the Point, and 
at laſt come to the deſigned Port. This then being 


ſuppoſed, 'we are to enquire what Way is beſt for 
- a2 Ship 
% 
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2 Ship to move in: and if the two Places are in 
one Meridian it will be a Part of the Meridian ; if 
in the Equator, a Part of the Equator ; if in a pa- 
rallel Circle, it will be a Part of it; but if in any 
other Circle, it will be in in another Line, and 
not in the Circle, as we ſhall ſhow. 


„ PROPOSITION VI. 


If a Ship ſail always due North or South, that is, 
if the Places, to which and from which, be in the 
ſame Meridian, the Ship's Way will be a Por- 
tion of the Meridian. 


T HIS is proved from the firſt Propoſition of 
this Chapter; for the Place failed to is ſituated 
the ſame way from all the intermediate Points, as 
was there faid ; but by the preceding Propoſition, 
ſuch a Way is to be choſen, as is moſt commo- 
dious, whoſe two neareſt Points are ſituated the 
ſame way; and ſeeing an Arc of the Meridian is 
fuch a Way, this will be the Way the Ship moves 
in, while it goes ſtill North or South, 


PROPOSITION vn. 


If a Ship ſail Eaſt or Weſt on the Equator, the 


Ship's Way will be a Portion of the Equator. 
WE ſhowed, in the ſecond Propoſition, that if 


two Places on the Equator, to which, and from 
which, a Ship moves, be choſen, the firſt Point 
will lie the ſame Way from all the intermediate 
Points, And becauſe the Ship is continually di- 
rected that way, an Arc of the Equator will be 


the Ship's Way; and becauſe in the fifth Propo- 


ſition we ſuppoſed, that ſuch a Way is to be cho- 
jen for the Ship's Way as is moſt commodious, 
i 1 whoſe 
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whoſe two adjacent Points lie the ſame way, a 


Portion of the Equator will be ſuch a Way, and 


therefore to be choſen for the Ship's Way. 


PROPOSITION VIII. 


Fa Ship, not in the Equator, move Eaſt or Weſt, 
it will deſcribe not a Pars of a great Circle, but 
a Part of the Parallel in which it is. 


BECAUSE the Ship going from one Me- 
ridian to another is ſuppoled to be directed to the 
ſame Point, it will not move in a vertical Circle, 
but go to another Point in the ſame Parallel in 


another Meridian; for the Points of that Parallel 


are ſuch, that if Tangents be drawn to them, 
they will run Eaſt and Weſt, with reſpect to the 


ſame Points; and becauſe the Ship is ſuppoſed 


to be ſtill directed that way, it will always touch 
the Parallel in ſome Point ; or becauſe each two 
neareſt Points in that Parallel, are ſuch, that one 
is ſituated to the ſame Eaſt or Weſt Point: nor 
is there any other Line on the Globe whoſe Points 
are ſuch: and therefore the Ship's Way is the 
Parallel in which it is. | 


PROPOSITION IX. 


If a Ship ſail in the ſame Parallel, the Ship*s Way 
will be a Part of the Parallel, ibo“ that be not the 
ſhorteſt Way, 


FOR that Line is choſen for the Ship's Way 
in which the Ship can come to the deſigned Port ; 
being directed ſtill to the ſame Point; or whoſe 


two neareſt Points lie the ſame Way: but the 
Points in a Parallel Circle are ſuch; therefore a 


Part of it will be the Ship's Way. 


COROL- 


Ct 
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COROLLARY. 


THERE is therefore a three-fold Situation 
of Places, from one of which, when we fail to 
the other, the Ship's Way 1s the Periphery of a 
Circle; 1. If both Places are in one Meridian. 
2. If both be in the Equator; or, 3. both in the 


ſmall Parallel, In the two former the Ship's Way 


is the ſame with the ſhorteſt Diſtance between 
them; but in the third Situation the Ship's Way 


js not the ſhorteſt Way ; for that is the Arc of a 


great Circle between the two Points. In any o- 
ther Situation of Places the Ship's Way cannot 
be Part of a Circle; as we ſhall ſhow in the fol- 
lowing Propoſition, 


PROPOSITION X. 


If a Ship ſail, in any Part of the Ocean, to a Print 


that is not a Cardinal one, and keep ſtill to the 
ſame Point, the Ship's Way is not a Part of a 
Circle, or any Curve returning 10 itſelf, but a curve 
Line, like a ſpiral, turning infinitely round the 
Earth, and inclining continually towards the Pole 
but never centering in it. | | 


LET us ſuppoſe a Ship to ſet fail from any 
Place; after *tis come to a Point in the next Me- 
ridian, *tis directed to that Point of the next Meridi- 
an which is ſituated on the ſame Point from the 
other Pla& left; and ſo in going into the other 


Meridians; but all thefe Points of thoſe Meri- 


dians do not make a Circle, but a Curve like a 
Spiral. This will be better underſtood by ſeeing it 
on the Globe than by many Words 


DE F. 
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DEFINITION. with 


LOXODROMY is a Ship's Way, failing | ** 
ſtill to any one Point that is not one of the 
Cardinals, ; 

THIS is the meaning of the Word, but the 
Definition of the Thing itſelf, according to it's 
Nature and Properties, is not eaſy to be under. 
ſtood ; it being neither a ſpiral Line, as ſome 
think, nor depending on any Property of the 
Loadſtone, as others imagine, becauſe the Ship 
follows the Direction of the Needle; nor compo- 
ſed of the ſmall Parts of many Circles, as Nonnius 
ſays, becauſe the Parallels are made the ſame way 
by the Motion of the Ship, as the Loxodromics ; 
nor is Snellius's Explication of it plain, who fays, 


That the Loxodromic is a Line on the Superficies of wi 
the terreſtrial Globe, which Surface, a right Line thi 
rouching every where, makes equal Angles with he 
all the Meridians drawn thro? theſe Points of Con- 81 
tact; for Snellius doth not explain how ſuch a Tan- 6 
gent is to be conceived or drawn; and, properly pf 
ſpeaking, a Loxodromic hath not right Lines touch- 1 
ing it, being a ſolid Line; whereas Tangents are by 
only drawn to curve plain Lines; and infinite 6 
Tangents may be drawn to each Point in ſolid 


Lines: and beſides, this Definition agrees to other 
Draughts of Lines when ſuch a Tangent, to any 
Point of a meridian and curve Line drawn from 

the next Meridian, may be conceived. . 
OUR Definition 1s propoſed thus : A Loxodro- 
mic Line is a curve Line ſurrounding the Earth 
by ſeveral Windings, of which any Point lies the ſame 
way from all the reſt in it; or in which if two Points 

be taken, the one lies from the other, and all the inter- 

mediate Points, the ſame Way ; or from each Point of l 
which, if circular Lines be drawn to all the reſt -d 
Ih 
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the Points, theſe Arches will make the ſame Angles 
with the Meridians that paſs thro each Point, This 
Definition is eſſential, and is the true Deſcription 
of the Rumb-Lines upon the Globe, 


PROPOSITION KI. 


If a Ship ſail not on a Meridian, nor in the Eqator, 
nor in a parallel Circle, and be directed ſtill in 
that Point in which the deſigned Port lies, from the 


Port left, the Ship will never come to the deſigned 


Port, but be removed more and more from it. 


T HIS famous Property in failing was at firſt 
a Wonder to Sailors, when firſt obſerved in the 
laſt Age, or the Time of Peter Nonnius a Mathe- 
tician of Portugal; for a certain ſkillful Pilot, 
who ſailing ſome time ſtill eaſtward to a Port 
that lay due Eaſt from him, found that thereby _ 
he never came to it, deſired that Nonnius would 
give him the Reaſon of ſo ſtrange a thing, which 
gave the firſt riſe to this Enquiry. And Nonnius 
a little after publiſhed two Books about it; and 
afterward ſeveral Mathematicians were at work a- 
about this curve Line ; at laſt Sailors found there 


was a neceſſity of having regard to it, and Ta- 


bles were made for it, of which afterwards. 
PROPOSITION XII. 


1. When a Ship is to ſail in the ſame Meridian, 
or North and South, ſhe muſt be directed if poſ- 
ſible ſtill one Way; that is, the Meridian muſt be 
the Shi's Way, - 


2. WHEN a Ship is to fail from one Place 
in the Equator to another in it, that is either Eaſt 
or 
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or Weſt, the Ship muſt be directed that Way, 
or the Equator muſt be the Ship's Way. 

3. WHEN a Ship is to fail from one Place 
in a parallel Circle, to another in it, ſhe muſt 
not be directed to the Point in which the one 
Place lies from the other, elſe ſhe would never 
come to it, but wind about the Earth, as it were, 
ina ſpiral Line, towards the Poles ; but the Pilot is 
to ſteer due Eaſt and Weſt ; for thus ſhe deſcribes a 
Parallel to the Equator, and ſo will come to her Port, 

4. WHEN a Ship is to fail from one Place 
to another, which are neither in one Meridian, 
nor in the Equator, nor in a parallel Circle, the 
Ship 1s not to be directed to that Point in which 
the firſt Place lies from the ſecond, for thus the 
Ship would deſcribe a Loxodromic Curve, which 
will not paſs thro* the other Place ; but the Di- 
rection muſt be in that Line, which when the 
Ship goes, ſhe will deſcribe a Loxodromic, that 
will paſs thro? the other Place, or into that Line 
which makes an Angle, with the Meridian, equal 
to the Inclination of the Loxodromic which paſſes 
thro' theſe two Places. Theſe all follow from the 
preceding Propoſition. | 


PROPOSITION XIII. 


An infinite Number of Loxodromics may be conceived 
to come from any place of the Earth, and alſo 
infinite Verticals ;, but there are only counted iwenty 
eight round about a place, viz. ſeven in the Quadrant 
between the Meridian and Parallel of the place 
and ſo they divide the Angle into eight equal Parts, 
and each two neareſt are diſtant equally ; but ihe 
Parallel is called the eighth Loxodromic. 


THEY are called by the fame Names that the 
Winds or Points are. They that are ſeen 5 
Globes 
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Globes come from the Center of the Sea-Compals 
on it, and alſo from other Points of the Meridian 
and to turn round the Earth, 

AND for Practice at Sea; the intermediate 
Loxodromics are denominated by their Diſtance 
from the next Loxodromic, For Example; One 
third, or one fourth, more northerly or eaſter- 


ly, &c. 


PROPO SITION 3 


The Loxodromic between any two Places is (as to 
Senſe) equal to the Hypothenuſe of a plain right- 
angled Triangle, one Leg being equal to the Dif- 
ference of the Latitude of thoſe two Places, the 0- 

tber equal to the Difference of their Longitude taken 
on a Parallel, which is in the middle between * 
Parallels of the two places, | 


SUC H Triangles are called Loxodromics but 
for accurate Calculation, Places muſt be taken very 
near one another, even within a Minute, 


COROLLARY. 
WE may hence calculate the Loxodromic Line 


from one place to another; and that with the help 
of the following Propoſition, 


PROPOSITION XV. 


The Parts of one Loxodromic intercepted between Pa- 


rallels equi- diſtant are equal, 


THEREFORE agreat many ſmall Loxodro- 
mic Triangles may 'be conceived in each Loxodro- 
mic; of which if the Loxodromic of one be calcula- 
ted, the Quantity of the Loxodromic m_ _ 

ce 


— 
* 
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Place to another, whoſe Latitude is known, is 
known allo. 


PROPOSITION XVI. 


Having the Difference of the Latitude and Longitude 
of two Places, to find the Loxodromic in which 
a Ship muſt ſail from one Place to the other ; or 

baving on the Globe two Places, to find which wa 


a Ship muſt ſteer in going from one to the other, 


THIS is the chief Problem in Navigation, 


to which the reſt are ſubſervient. If there be no 


Difference of Latitude, the Ship's Way will not be 
a Loxodromic, but a Parallel of theſe Places; 
tho? *tis commonly called the eighth Loxodromic, 
becauſe tis formed the ſame way as the reſt, by 
the Motion of the Ship, which is directed Eaſt or 
Weſt. If therefore their Latitude be the ſame, 
they ſay the eighth Loxodromic ſhould be taken, 
and the Ship ſteered ſtil] due Eaſt or Weſt, tho 
not ſtrait to the deſigned Port, yet by that falſe 
Direction the Ship will come to it. | 

IF there be no Difference of Longitude, there 
will be no Loxodromic, but a Part of the Me- 
ridian of both Places; and the Ship is to be de- 
rected North or South. 

BUT if the Places differ both in Latitude and 
Longitude, and you would work by the Globe, 
let the given Latitudes be marked on the braſs Me- 
ridian, and if the Parallel of one Latitude have on 


it the Center of a Sea-Compaſs, from which Loxo- 
dromics are drawn, bring that Center to the Meri- 


dian, under the marked Latitude ; then turn the 


Globe *till as many Degrees on the 47 "60 paſs 
thro' the Meridian, as are in the Difference of 
Longitude ; then obſerve in what Loxodromic the 


Point is which is under the other marked * 
| | 0 
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of the Meridian, and that will be the one ſought, 
which will ſhow to what Point the Ship is to be di- 


rected, to come to the deſigned Place. If there be 


not a Point of a Loxodromic under the Mark, the 
middle muſt be taken between the two next Loxo- 
dromics. 

BUT if there be not the Center of a FB ar 
in any of the two Parallels, chuſe a Loxodromic 
that ſeems near that which is wanted, which bring 
to one Point mark*d on the Meridian, and turn 
the Globe, as before, *till the Difference of Lon- 
gitude paſs thro* the Meridian; and if a Point of 
the aſſumed Loxodromic be under the other Point 
marked in the Meridian, you have it at once; if 
not, aſſume another Meridian, and try, as before, 
till you find a Point in the Loxodromic under the 
Mark, or near it; and call it by the neareſt Loxo- 
dromic, or by how much *tis beyond, or comes 
ſhort of it. 

IN the Sea-Charts i it is as the Point the one lies 
in from another, tho” in thoſe of equal Degrees of 
Latitude *tis falſe ; but of unequal 'tis accurate 
enough. _ 

SAILORS have alſo another Method, eaſy 
enough, by the Solution of right-angled plain 
Triangles : but for this they uſe a Table of meri- 
dional Parts; of which we treated in Chap. xxxii, 
and now proceed to give the Original and Con- 
ſtruction thereof, with it's application to the find- 
ing the Line of a Ship's way, according to our 
promiſe in the Title of this Chapter. 

IN order the better to underſtand the Nature 
of the Table of meridional Parts, we are-to con- 
ſider, that this Earth, upon which we live, ag 
compoſed of Land and Sea, is a Globe, or of a 
globular Form, and moves upon it's own Axis, 
which is © terminated by two Poles, or oppoſite 


Points of the Surface of the Earth, between which, 


J II. 2 and 
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and equally diſtant from each, is the Equator 
which paſſes round the Earth, and divides it equal- 
ly into the northern and ſouthern Hemiſpheres; 
and any other Circles drawn round the Globe, or 
imagined to be drawn round the Earth it ſelf, pa- 
rallel and equidiſtant from the Equator, either 
on the North or South of it, are called Parallels of 
Latitude, North or South, according to their Si- 
tuation from the Equinoctia!; alſo any Lines drawn 
along the Surface of the Globe, at the neareſt di- 


ſtance from Pole to Pole, (or imagined to be 


drawn ſo upon the Surface of the Earth) are called 
Meridians, which therefore at whatſoever Diſtance 
they may be from one another in the Equinoctial, 
yet as they all meet, and concur in the Poles, they 
incline nearer to each other as they approach it; 
and as every two Meridians contain the ſame 
number of Degrees of Longitude, as they come 
nearer the Poles, which were contained between 
them in the Equator, when further aſunder, it will 
follow that a leſſer Space, or fewer Miles, make 
a Degree of Longitude nearer the Poles, than are 
contained in a Degree of Longitude, in the Equa- 
tor; and as a Degree of Longitude in the Equa- 
tor, is always equal to a Degree of Latitude, 
upon any part of the Globe ; it will neceſſarily 
follow, a Degree of Longitude bears continually 
a leſs proportion to a Degree of Latitude, as 
they approach nearer either Pole. PE. 
BUT as former Authors have not found any 
way to transfer thoſe curving inclining Meridians 
from the Globe to a Plain, it being impoſſible 
for a'true plain to co-incide with the Surface of 
a Globe, or ' (Mathematically ſpeaking) ſo much 
as to touch it any where, but in a Point, as a right 
Line can touch a Circle, they concluded Globular 
Sailing impracticable, and for many Years con- 
tented themſelves with Plain Sailing, which, with- 
_ Ml out 
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out any regard to the Convexity of the Earth, 
ſuppoſeth it to be a plain Superficies only. 

BUT our ingenious Countryman Mr Edward 
Wright, very ſenſible of the Errors which muſt 
unavoidably be the conſequence of truſting our Na- 


vigation upon a Suppoſition ſo evidently falſe, 


ſubſtituted another Projection inſtead of the plain 


Chart, which is now (though wrongfully) known by 


the name of Mercator's Chart. In this, although 
the Degrees of Latitude are not every where 


equal, as they are upon the Globe, and conſe- 


quently the fame extent of the Compaſſes will 
not contain juſt the ſame Number of Miles in e- 
very part of the Chart; yet it is ſo contrived, that 
the Degrees of Longitude bear the ſame propor- 


tion to the Degrees of Latitude in any Parallel, 


that they do in the fame Parallel upon the Globe, 
which is an Excellency, that the plain Chart 18 
entirely a Stranger to. 
IN this Chart the Degrees of anne are 
every where equal, and therefore to keep the Me- 
ridians parallel, and retain the ſame proportion 
between the Degrees of Longitude, and the De- 
grees of Latitude that there is upon the Globe, the 
Degrees of Latitude upon the Meridian are pro- 


tracted, or lengthened; ſo that whereas upon the 
| Globe, the Degrees of Latitude are every where 


equal, viz, 60 Miles to a Degree, and in Latitude 
60 Degrees, one Degree of Longitude, is but half 


as much as a Degree of Latitude, viz. 30 Miles; 


ſo in Mercator's Projection, a Degree of Longitude 


is the ſame in Latitude 60, as it is under the 


Equinoctial, and a Degree of Latitude is twice as 
long; and in like manner, the ſame proportion is 
held between the Degrees of Latitude and Longi- 
tude, upon Mercator's Chart ee where as 18 

upon the Globe. 
BUT although the Degrees of . and 
Latitude, did by this means retain their true pro- 
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portion between themſelves, yet as the Degrees of 


Longitude are every where the ſame, it will follow, 
that the Meridians, and conſequently the Diſtances, 


are every where (except under the Equinoctial) 


diſtorted, and the more ſo as they come nearer 
the Pole, inſomuch that the ſame extent of the 


Compaſs, which contains 60 Miles under the E 


uinoctial, contains but 20 Miles, or leſs, between 
titude 70 and 71, and nearer the Poles. 

BUT as it was pity ſuch an excellent Inven- 
tion ſhould be loſt, for want of a way to meaſure 
Diſtances upon it, we have likewiſe ſubjoined the 
Method of making a Scale, whereby at one Extent 
to meaſure a Diſtance upon Mercator*s Chart: 
The Scale is formed from the ſame mathematical 
Principles with the Chart itſelf ; we ſhall firſt 


give the Conſtruction of one, and then of the 


WE have obſeved above, that by reaſon of 
the Difficulty of truly drawing upon a plain, any 


conſiderably part of the Surface of the Globe, with 


inclining Meridians, and all the other properties 
of the Globes, they endeavoured to find out a 
right lined Projection, which might be equally 
true, and yet eaſier in Practice, in order to which 
it is premiſed, as a Foundation, 5 

1. THAT the Peripheries, or Circumferences, 
of all Circles, are in a direct proportion to their 
Diameters; and conſequently to their Semidiame- 
ters or Radiuſes. And, | | 

2. As the Periphery of one Circle, to the 
Periphery of another, of a different Magnitude, 
So a Half or a Quarter, or any other part of the 
firſt Circle's Periphery, to the like part of the o- 
ther Circle's Periphery, 


3. The Semidiameter or Radius of any Parallel 


of Latitude, is the Sine Complement of that La- 
titude; theſe conſidered it will be then, 5 
3 2 1. AS 


*- 
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AS Radius: To Sine Complement of any 


Longitude in the Equator, to the number of 
Miles contained in a Degree of Longitude, in th 
Latitude propoſed. 

2. BUT it is alſo demonſtrable, that As Sine 
Complement of any Arch to Radius, So is Radius 
to the Secant of the ſame Arch. 

IN the Scheme let C be the Center of the 
Earth, and A BD be a Quarter of a Meridian, let 
A be the Pole, and CD the Semidiameter, or 
Radius of the Equinoctial, draw the Tangent DE, 
and the Secant CBE, draw alſo the perpendicular 
BG (the right Sine of the Arch D B) and FB e- 
qual to C G, the Sine Complement of the ſame 
Arch, then is BD the Latitude or Diſtance of 
B from the Equinoctial: AB the Complement of 
Latitude: BG is the Sine of the Latitude, and 
CG equal to FB-the Sine Complement of La- 
titude, CB equal to CD is Radius, DE the 
Tangent, and CE. the Secant of the Latitude. 

HENCE, for the firſt, it will be, As CD, 
(Plate XI. Fig. B.) the Radius or Semidiameter 
of the Equinoctial, To CG equal to F B, So 
one Degree, or any other part of the Equinoctial 


=—_ Latitude, So 60, the Miles in a Degree 4 


to one Degree, or the like part of the Parallel 


paſſing through B, that is as Radius to the Sine 
Complement of Latitude, So 60, the Miles in a 
Degree of the Equinoctial, to the Miles in one De- 
oree of Longitude, in the Parallel of B. 

Secondly, As CG (equal to FB) Sine Com- 
plement of Latitude, to © B (equal to CD) Ra- 
dius, So C D Radius to C E the Secant of Latitude 


Euclid, Lib. vi. Prop. iv. 


THIS being granted, it may thus be applied 
to a Demonſtration of the truth of the Conſtru- 
ction of Mercator's, or, more juſtly, Mr Wright's 


Chart, | | 
Z 3 IN 
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IN this Projection the Meridians are propoſed 
parallel to each other, and conſequently the Dia- 
meter of any or every Parallel, is likewiſe ſuppoſed 
equal to that of the Equator, and hence the Radius 
of any Parallel is equal to the Radius of the E. 
"IE and therefore, in the laſt mentioned Scheme, 


B or CG will be every where equal to CD, 


but when CG is become equal to CD, it is 
evident CB will become equal to CE, and 
conſequently the Radius of the Meridian, at any 
Parallel, will be equal to the Secant of the Latitude 
of that Parallel, alſo as a Degree, or any ſmall 
Arch upon the Equator, 1s equal to a Degree, or 
the like Arch upon the Meridian, upon the Globe, 
it will beas the Secant of any Parallel is to Radius, 
ſo is the length of a Degree, or any ſmall Arch 
upon the Meridian, to the Length of a Degree, or 
the like Arch upon that Parallel, and therefore 
a Degree on any Parallel, will be increaſed in the 
fame Proportion, as the Secant of Latitude is grea- 
ter than Radius; as for Inſtance, the Secant of 60 
is juſt twice Radius, therefore a Degree of Longi- 
tude which ſhould be but half as much as a De- 
gree of Longitude in the EquinoCtial, 1s there, 
and all over the Projection, equal to a Degree in 
the Equinoctial, and therefore in Latitude 60 
juſt twice as large as it ſhould be, and the 
Degrees of Latitude which are every where equal 
upon the Globe, are double in Latitude 60, 
to what they are in the Equinoctial, by which 
means the proportion in northing and ſouthing, is 
the fame to that of the eaſting and weſting upon 
this Projection, as it is upon the Globe, and the 
Length of a Degree, or any ſmall Arch upon the 
enlarged Meridian, muſt every where be to a De- 
gree, or like Arch of the Meridian on the Globe, 
as the Secant of the Latitude is to Radius. 


HENCE 
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HENCE ſuppoſing any ſmall Arch of the 
Meridian to be Radius, the following Corollaries 
may be deduced. 

1. THAT the Length of a Degree, or any 
ſmall Arch upon the enlarged Meridian, is every 
where equal to the Secant of the Arch contained 
between it and the Equator. . 

2. T H E diſtance of any Point in the enlarged 
Meridian from the Equator, is equal to the Sum of 
all the Secants contained between it and the E- 
quator. 

3. THE Diſtance between any two Parallels, 


on the enlarged Meridian (being both on the ſame 


Side of the Equator) is equal to the Difference of 

the Sums of all the Secants of every Minute, con- 

tained between each Parallel and the Equator. 
4. THE Diſtance between any two Parallels 


upon the enlarged Meridian (being on contrary 


ſides of the Equator) is equal to the Sum of the 
Sums of all the Secants contained between each 


Parallel and the Equator. 


U P ON the Principle of this ſecond Corollary 
it 1s that the Table of meridional Parts'is formed ; 
viz, That the Diſtance of any Point, upon the en- 
larged Meridian, from the Equator, is equal to the 
Sum of all the Secants contained between it and the 
Equator. It is plain that if to 00000 (which if 
the expreſſion be proper, may be ſaid to be the 
meridional Parts of 00 deg. oOo min.) we add the 
natural Secant of oo deg. o nin. viz. 10000, the 
Sum will be 10000 the meridional Parts for o deg. 
1 min. to which if we add the natural Secant of 
o deg. 2 min. which is again 10000 (becauſe the 
Secants of ſuch ſmall Arches, where they fall upon 
the tangent Line, at ſo near a right Angle, increaſe 
inſenſibly) the Sum is 20000, the meridional Parts 
for 2 deg, 00 min, &c, But this will appear more 


conſpicuous towards the latter part of the doin 


S464 - where 
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where the natural Secants, and conſequently the 


meridional Parts, increaſe much faſter; and to 


make it more intelligible, we ſhall have recourſe 
to that excellent Book, entituled Correction of Errors 
in Navigation, written by the ingenious Mr Edward 
Wright, the firſt Inventor of the Projection we 
are now treating of, and of the Table of merido- 
nal Parts, by which it is projected, and the Ope- 
rations therein performed. According to his Table 
of Latitudes (being of the fame Conſtruction and 
Uſe, with thoſe we now call Tables of meridional] 
Parts) and Mr Sberwin's or any correct Table of 


natural Secants, we ſhall find, by the continual Ad. 


dition of the Secant of the ſucceeding Minute, 
to the meridional Parts of the Minute propoſed, 
the Sum is the meridional Parts of the ſaid ſuc- 
ceeding Minute, c. as above, and as in the fol- 


lowing Inſtances in finding the meridional Parts 
to higher Latitudes, 


EXAMPLE. 
D. M. 


The Meridional Parts of — 79 20 is 81540915 


Secant of the next Minute viz. 79 21 54.109 
Meridional Parts of — — 79 21 81595024 
Secant of ———— — 79 22 54193 
Meridional Parts of -——— 79 22 81649217 
Add the Secant of ———— 7g 23 54277 
Meridional Parts of 


79 23 81703494 
Add Secant of —— 79 24 54.362 


Meridional Parts of ——— 79 24 81757850 
Add Secant of 79 25 54446 


Meridional Parts of — 79 25 81812302 | 


IN this manner (not to proceed any further by 
way of Example) are all the meridional Parts, 
irom oo deg. oo min, to 89 deg, 59 min, produced, 

| w 
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it being impoſſible to produce the Meridional 
Parts, of 90 dig. O0 min, becauſe it's Secant is 
infinite, and 14 the Projection it is impoſſible to 


repreſent the Pole, becauſe upon the Globe, the 


Meridians incline, and at laſt concur in the Pole; 
but in the Projection, the Meridians, being paral- 
Jel to each other, could not, in the greateſt ima 
ginable Space, concur in a Point, and yet without 
ſuch a Concurrence of the Meridian, it is impoſſi- 
ble to form or imagine a Pole or Poles to the 
Globe; however that Difficulty is obviated, when 
we conſider that theſe Tables of meridional Parts 
approach much nearer the Poles, than any Na- 
vigation is practicable, and therefore do fully an- 
ſwer the End for which they were intended. 
BUT tho' Mr Wright in his Table of Lati- 
tudes (and we after him in this Example) have 1n- 
ſerted the meridional Parts to ſo many places, yet 
it is thought ſufficiently exact for Practice to caſt 
away the laſt four Figures towards the right Hand ; 
and uſe the reſt; only if the firſt towards the 
left Hand of thoſe cut off, be above a 5 add r 
to the right Hand Figure of thoſe reſerved for uſe 
and thus are the meridional Parts produced, that 
are in Seller's Navigation, Wilſon's Navigation, and 
other Practical Books; as for Inſtance, Mr Wright 
makes the meridional Parts for 19 deg. 12 min. 
to be 11741560, but theſe Authors cutting off 
four Figures towards the right Hand, make it 
only 1174. But Mr Wright making the Meri- 
dian Parts of 79 deg. 24 min, to be 81757856, if 
four Figures towards the right Hand were cut 
off, without any regard to the firſt towards the 


left Hand of thoſe ſo cut off, the Figures reſer- 


ved for uſe would be 8175, but the next Figure 
being above 3, viz, 7, theſe Authors add 1, to 
the laſt Figure, which is 5, and the meridional 


add 


874 De Comparative Part Spor. VI. 
add, that the greater number of places that the 
meridional Parts are calculated to, they are more 
exact, but they are ſufficiently ſo for Practice, 
when thoſe four places towards the right Hand 
are cut off, the Error contracted thereby (if any 
at all) not being perceptible. 

BUT notwithſtanding what has been ſaid, as 
to the abridging the number of Figures in the 
meridional Parts, it is adviſeable, in the compoſing 
them by the addition of Secants, that the Secants 
made uſe of for that purpoſe, do not conſiſt of 
a number of places, leſs than five at leaſt. 

BUT if a Table of meridional Parts, be made 
but to every other Minute as o, 2, 4, 6, e. 
Minutes above every Degree, add the Secants of 
the two ſucceeding Minutes to the Meridional 
Parts, found for the Minute propoſed, the Sum 
is the meridional Parts of the next Minute but one, 


L. 
| | . 
Meridional Parts for — 63 26 49630758 
Secant of = — — 63 27 22372 


Secant of 63 28 22305 
Meridional Parts for 63 28 49675515 


T HIS is fo eaſy, that it needs no more Examples, 
AND to find the meridional Parts of the in- 
termediate Minute 63 27. The meridional parts, 
for 63 26 (uſing oaly the firſt four Figures) 1s 
4963, and for 63 28, the meridional Parts is 


4967, the Difference is 4, the half of which, 2, 


added to the leaſt, viz. 4963, the meridional 
Parts of 63 26, the Sum 4965 is the meridional 
parts of 63 27 required, and the Difference being 
ſo ſmall, may be readily done by the mind with- 
out the help of Pen and Ink. 
F RON this Conſtruction the following Table 
of meridional Parts is calculated, - © © 

| | A TABLE 
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A Table of Meridional Parts. 
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A Table of Meridional Parts. 
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e De Deg. De 
8 64 | 65 | 66 | 67 88 
50405179 5324 |5474 | 5631 
2 44 34] 29 80 37 
4 49| 89 34] 85] 42 
6| 53] 93] 39] go 47 
| 8] 58] 93] 44| 95| 53 


TE 
8 
+ 
0 
7 
4 
( 
1 
1 
1 
SI 
I 
2 
2 
p 


JI. 


A Table of Meridional Parts. 


CHA 7. 39. of Univerſal Geography. 887 


; = "Deg. Deg. | Deg. | Deg. | Deg. | Deg 
[8 [1:28 1211.22 23 + 24 78: 
5 o | 5967 [6146 [0330 [6535 [0747 [0971 
: 2} 721 $3] 41.467 a 
6 4] 78] 59] 49] 49] 61] B87} 
Ft 3 1 2181 2] 
8 8] 90. 71| 062] 63] 267003 
3 10 5996 [6177 [6368 [657067837010 
9 12 6002 8333 7 ᷑ C 
4 144 o8] go| 81] 84| g8] 26 
0 16 14] 96 88] 906805 34 
neee 94] 207] _ 12 08 
I 20 6026 6208 6401 660 5 6820 70 50 
7 22 32 15 3 08 1 27 58 
3 24| 38| 21] 14] 18] '35| 65 
| a0; 4J1; 237} <4 25 42 73 
[8 123|__49}_34| 271.135] 88129 
30 | 6055 [6240 [6434 [6639 [6857 7089 
5 [32] 61] 46] 41] 47] 65 97 
[ 34| 67 52| 47] 54| 727105 
: 30| 73] 59| 54| 6:] 80 13 
ae 
) 40 | 6085 [6271 |6468 | 0675 | 6895 7130 
42| 92 78] 74| 826903 38| 
. 444 98] 84] 81] 89] 10 46 
ö 4661044 91] 88 96] 18 541 
2 — 21:28 6703) 25 82 
7 50 6116 6303 6501 071 I 6933 7170 
| 52 22 10 o8] 18 41 78 
) 54 | 28 16 15 25 48 87 | 
| 56 34] 23] 22] 32] 56] 95 
| 58] 40] 29] 28| 39| 6417203 


wo» 


Aa 4 a, 


888 The Comparative Part Szcr. VI 
A Table of Meridional Parts: 
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AND now according to my promiſe, Page 
868, | ſhall exhibit a Method of making a Scale 
to meaſure Diſtances on the Mercator's Chart, 
which may by the following Example be made for 
any Chart, if the extreme Latitudes of the Chart 
be given. | — 

Example. Let it be required to make a Scale for 
a Mercator's Chart from Latitude 32 to Latitude 
50, either North or South, and to contain 100 
Leagues or 300 Miles Diſtance, (See Plate XI. 
Fig. D.) 

FIRST, find the Length of 300 Miles in the 
leaſt Latitnde (which here is 32) thus, As Sine 
Comp. Lat. 325, To Radius; So is 300 Miles 
(the length of your Scale) To 354! or 59 64, 

which taken off the graduated line of Longitude, 
let it be the Length of the loweſt line of the Scale 
32 32, upon the middle of which line (at 50) raiſe 
the Perpendicular 50.50, ſubſtract the Natural Se- 
cant of the leaſt Latitude 329, from the Natural 
Secant of the greateſt Latitude 50?, and the Re- 
mainder 3766 taken from a Scale of equal Parts, 
ſet from 50 to go upwards upon the foreſaid Per- 
pendicular ; and thro* 5o draw the uppermoſt line 
at right Angles with the Perpendicular, and Pa- 
rallel to the bottom line 32.32, that line repreſents 
the Parallel of 50%. Then having found by the 
foregoing Proportion the length of 300 Miles, in 
Latitude 30% which is 467!, or 79 471; take 
half thereof, viz. 3? 63 / from the graduated line 
of Longitude, and ſet it both ways upon the fore- 
faid Parallel of 50, from the middle of the line 
(where it is cut by the Perpendicular) to each end; 
ſo ſhall the diſtance between thoſe two Marks be 
the Meaſure of 300 Miles in Lat. 50%. Then 
from the Extremities of the Top and Bottom lines, 
draw the Side lines, 5o 32 and 30 32. Now to 
find the intermediate Parallels, ſubſtract the Na- 
„ 8 tural 


„ * 9 
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tural Secant of the leaſt Latitude 32, from the Na- 
tural Secant of each greater Latitude as 34 36 38, 
Sc. to 50, the ſeveral Remainders taken in your 
Compaſſes from the ſame Scale of equal Parts, by 
which you meaſured the middle Perpendicular line, 
and ſet upon the ſame line from the line 32.32 
upwards, ſhall determine the points in that line 
thro* which the ſeveral Parallels muſt paſs; there- 
fore thro* theſe Marks draw lines parallel to the 
line 32.32, they repreſent the ſeveral Parallels re- 
quired. Then divide the uppermoſt and loweſt 
Parallel each into 100 equal Parts, marking them 
both with 10, 20, 30, &c. and between thoſe Di- 
viſions marked with the ſame Number, on each 
line, draw ſtrait lines thro* the Scale ; theſe Lines 
will alſo divide each Parallel into 100 equal Parts 7 
or Leagues upon which you may meaſure your Di- F 
ſtance in any Parallel as before is taught. 

THE uſe of the Scale is eaſy, the Diſtances 
being to be taken off according to the Latitude of 
that part of the Chart, which is to be meaſured 
thus, the line 32.32, is oO Leagues or 300 Miles 
in the Parallel 32, and the line 50.50, is 300 Miles : 
in the Parallel of 30 Degrees: But if (as is moſ 
common) the Ship ſails upon an oblique Courſe, 
meaſure the Diſtance upon a parallel in the Scale 
that is neareſt the middle parallel, between the two 
Extremes, and that is ſufficiently exact. 

Example. If the Ship has ſailed in the North- 

Eaſt quarter from Latitude 42, to Latitude 46, 
the Diſtance is to be meaſured on that parallel of 
the Scale marked 44.44, &c, 


O 
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CHAP. XL. 


Of the chief Problem in Navigation; viz. To 
find in the Maps the Place to which a Ship is 
come after ſome ſailing ;- or to find the Lati- 


tude and Longitude of that Place. 
PROPOSITION I. 


The Point to which a Ship is to be directed, cannot be 


Known except we firſt know "what Place the Ship 


5 come io. : 


\ Vie. in the preceding Propoſition, that 


the chief Problem in Navigation is how 
to find the Point to which a Ship is to be directed; 
and which 'tis plain cannot be known except we 
firſt know the Place from which the Ship is to be 
directed; and therefore the Solution of that Pro- 
blem for finding the Ship's Place is neceſſary: and 
the Problem for finding the Point comes to this. 


PROPOSITION I. 


To find the Place to which a Ship is come after ſome 
time of ſailing. © 


THE Dutch mark every Day with a Pin the 
Place in the Maps to which the Ship is come z and 
thence they may know / which way to ſteer the Ship: 
and for this they uſe a three-fold Method, accord- 
ing to that which they judge is found moſt exactly. 
. Bd 2 | Having 
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Having obſerved the Point the Ship ſailed on the 
former Day, and the Way ſhe hath made ſince, 
her preſent Place is thus found in the Maps: 
Take a Square, and apply one Leg to the Place 


from which the Ship came laſt, and the other to 


the Point or Line neareſt it, on which the Ship 
failed, and mark with a Pin, or Pen, the Part of 
the Leg, which is above the Place left. Then 


take, from a Scale of Miles, the Miles run, and 


apply one Foot of the Compaſs to the Place left, 
and let the Scale be moved in the Line that ſhows 
the Point, *till the other Foot reach the Point 


marked on the Square; the Place in the Map un- 


der that Point, in that Situation of the Square, is 
the Ship's Place. | 
SEA MEN uſe two pair of Compaſſes with- 
out a Square ; but if you would determine the 
Ship's Place more accurately by Calculation; the 
Problem will be this: Having the Latitude and 
Longitude of the Place left, and the point failed 
on, with the Diſtance failed, to find the Latitude 
and Longitude of the Place come to ; by which the 
Ship's Place may be marked more accurately in 
the Map. ' | | 

2. THE Point the Ship hath failed on, and 
the Latitude ſhe is come to, being known; to find 
her Place in the Map. | 

LET there be again applied one Leg of the 


Square, to the Point failed on, or one neareſt it, 


and the other laid on the Place come from, and there 
make a mark with a Pin or Pen; then move the 
Leg applied to the Point failed on, till the marked 
Point on the other Leg come into the Parallel of 
the obſerved Latitude; and the Point where it 
cuts it, is the Ship's Place, If there be not a Pa- 


rallel drawn thro? it, take with the Compaſſes the 
Degrees on the Margin between the next Parallel, 
and that Latitude; and at the ſame Time apply a 
Square 
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Sqaure in the Line of the Points, and ſetting one 
Foot on ſome Place of the Parallel, ſo as it's other 
may reach to the other Point, marked on the Leg, 
you have the Ship's Place. Or by Calculation the 
Problem is this: Having the Latitude and Lon- 
gitude of the Place left, and the Latitude of the 
Place come to, and the Point failed in, to 
the Longitude which will give the Ship's Place. 
3. KNO WING the Diſtance failed, and the 
Latitude come to, to find the Ship's Place in the 
Map. i, 
| Ta K E from the Scale, the Miles failed, and 
if a Parallel paſs thro' the Degree of Latitude, 
known by Obſervation z place one Foot of the 
Compaſſes on the Place known, and the other on 
the Parallel, and you have the Ship's Place: but 
if no Parallel paſs thro* it, apply one Leg of the 
Square to the next Parallel, and on the other 
Leg mark the Degree of Latitude, and move the 
Square *till the other Foot of the Compaſs touch 
the Point marked on the Ruler : the Place of the 
Map under that Point is the Ship's Place. By Calcu- 
lation the Problem is this: Having the Latitude and 
Longitude of one Place, and the Diſtance of it from 
another, and the Latitude of that other; to find 
alſo it's Longitude, which will determine it's Si- 
tuation on the Globe. There is a fourth Method 
alſo by having the Longitude of the Place come 
to, when it's Latitude is wanted; but becauſe that 
ſeldom happens at Sea, we ſhall omit it. They 
that deſire more of this, may read Snellius, Stevinus, 


Metius, and others, who have handled it largely. 
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PROPOSITION III. 
Te 0 7 find nearly the Point a Ship ſails in, tho" the | 


Signs are fallacious. 


IN the Selen of the former Propoſition there 
was ſuppoſed, as known; (1) The Point failed 
on, (2) The Diſtance failed, (3) The Latitude 
of the Place come to: Now we are to ſhow how 
theſe three are found at Sea : for if theſe are not found 
truly, the Ship's Place is not truly determined. 

1. AS to the Point failed on, Sailors know it 
by their Sea-Compals ; for the Ship is ſuppoſed 
to deſcribe the ſame Line that ſhows the Point, 
They ſeldom uſe the Method by the Place of the 
Sun's riſing or ſetting by Culculation. 

T HESE Signs are ſubje& to uncertainty ; 1, 
If the Declination of the Needle be not known in 
that Place, 2. If there be a Current there, or as 
in many Places in the Torrid Zone, a general and 
conſtant Motion of the Sea, that will carry the 
Ship with it. 3. A Storm will drive the Ship out 
of the Line of Direction. 4. The Ebbing and 
Flowing of the Sea will carry the Ship with it. 5. 

Allowance is to be made for Lee Way, on account 
of the Waves that hinder the Ship's Motion that 
* ſhe is directed; for all which Reaſons their 


mpals is not to be relied on, and the Cor- 
— of theſe is very imperfect. 


PROPOSITION IV. 


To 2 how many Miles the Ship hath ſailed from a 
given Place. 


EE H I J is but gueſſed at ; 1. By knowing how far 
a a Ship will fail in ſuch a Time, with ſuch a Wind. 


2, If 


I. 
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2. If ſhe fail in the ſame Meridian, or near it, 
the Difference of the Latitude of the Place left and 
come to, turned to Miles, gives the Diſtance 
filed with that Wind, in that Time; and then 
the Ship failing any other Way with that Wind 
makes the ſame Way in that Time. 3. With 
more Labour they find it by the Log- line, which is 
a Line faſtned to a Log of Wood, and thrown out 
of the Ship's Stern, the Line being wound about a 
Wheel in the Ship's Cabin, which muſt turn to 
give more Rope while the Ship moves from the 
Log; they oblerve how many marked Fathoms of 
the Rope go out of the Ship in half a Minute, which 
will give her Motion in ſixty Minutes, or one hun- 
dred and twenty Minutes and a half; each Mark that 
goes out will be a Mile in an Hour, if the Marks 
or Knots he fifty Foot diſtant. But theſe Methods 
are uncerain; for, 1. There is a Motion of the Sea 
in ſome Places to one Place, to which, if the Ship 
go, ſhe moves the faſter; if to the contrary, ſlower. 
2. The Ship 1s carried by other Cauſes to other 
Points, and goes in ſeveral Lines, 3. The Winds 
frequenty change. 4. The higher the Ship's Stern 
is, the Line winds off the Wheel the flower, and 
her Motion thereby ſeems the leſs, | 


PROPOSITION V. 
Jo obſerve the Latitude of the Place come to. 


a 5 * | 
THEY uſe the Sun by Day, and the Stars 
by Night, as in Chap. 23. They uſe three Sorts 
of Inſtruments for this Purpoſe, viz. an Aſtrolabe, 
Radius, and Triangle. The Latitude by theſe is 
determined more accurately than the Point failed 
in, or the Miles failed ; tho? there is alſo an uncer- 
tainty on account of, firſt, the Ship's Motion, 
which hinders Obſcrvayion z ſecondly, not apply- 


Mp 


/ 
J 
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1 


4 - 
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ing the Eye right to the Inſtrument; and, thirdly, 
the Refraction is not conſidered. 


PROPOSITION VI. 


From what precedes it appears, that the Methods which 
Sailorsuſe to find the Ship's Place are in the Chart ug. 
certain, 0n account of the uncertainty as to the Point 
failed in, and of the Miles run, and of the obſerved 
Latitude ; yet the Obſervation of the Latitude of the 
Place come to, 15 leſs liable to Error, eſpecially in 
calm Weather, and a clear Sky, and may be cor- 
refed. 


B U from this alone we cannot find the Ship's 
Place, but, as was at large delivered, in Chap. xxx, 
there muſt be another Datum, viz. either the Di- 
ſtance from the Place left, or Point failed in, or 
the Difference of the Longitude left, and come 
to; and therefore the Longitude of the Place 
come to, which, with the Latitude, 1s again want · 
ed, determines the Ship's Place. 

H E N CE it appears, that the Art of Naviga- 
tion is to be perfected by the Solution of this Pro- 
blem; To find, at any Time, The Longitude of 4 
Place at Sea, A public Reward is promiſed for the 
Difcovery; let him obtain it who is able. 
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Pacific Ocean 168 
Palm, what ; 24 
Paradon 114 
Paraguay River, it's annual In- 
undation 343 
Parallels, what 5 ; I 
Parime Lake 483 
Pehon, Sec Petras. | 
Peninſula's, what 117, 118, 


the moſt noted 118 


Perch, or Pole, what 24 
Periz 


IN D E. X. 


Periceci, who 633 RefraQtion, Problems relating, 
Periſcii, who 619 to ĩt 464467 
Peru 298 of the Sun, &c. what 
Petras 144 448 
Perſian Gulph 170 it's Nature and Laws 
Philippine Iſlands 116 ibid. 
Pike of St George 143 Rhetian bebe See Alps. 
Tenerif 142 Rhine, it's Cataracts 322 
Pliny, his Account of the Di a Branch thereof ſtag- 
tance betwixt Athos and nated 318 
Lemnos 128 Rhodes | 114 
Po River- 316 Rhone, how fed 325 
Pochnia, it's ſalt Mines 161 


Points of the Compaſs,what 837 
Poles, what 530 
Ponds, what 280 
Poſidonius, his Method of mea- 


ſuring the Earth 60 
Potoſi, it's rich Silyer Mines 
| 159 

Prince William's Iſland 116 
Promontories, what 119 


Properties of the Engliſh, 


F rench, and Rhinland Feet 


24 
Preſter, what 519 
Pyreneans - 35 -- 
(Joann, what 
| | R 
Adius, What 


17 

Rain, why little in the 
middle Region of 
the Air 


where formed 44 


why freſh on the G- | 


cean 216-219 


170, 224 


Red-Sea 


Refraction, differently affected 
by the Air 
Examples 

Hebo, c. 


8.4650 
K ſrom 


460464 


. 


5 


Ridges of Mountains, what 135 

the moſt celebrated 1 35 ; 

142 

their Origin 141 

Rio de la Plata 326, 342, 357 

Riphean Mountains, what 139 
Rivers, what 200 

_ navigable, which | 763d. 

their Origin 296 

their Springs, whence 

297 

how augmented 299 

ſome dip under Ground 

314,310 

where exonerated ibid. 

3172 318 

how diſcharged 318 

the Reaſon of the ſtag · 

nating 320 

why not ſalt ibid. 

the annual diſcharge of 

oneRiver more than the 

Bulk of the Earth 305 

their Channels why un- 

equal! 320 

their Levels and Depths 

322, 323 

why broader i in one Part 

than another 322 

why ſome run ſwift, o- 

thers flow 323 

why the ſameRivers run 

more or leſs rapid in 


different Places __ 


Rin 


IND EX. 


Rivers, the moſt famous for 
Rapidity 323 
whence choaked up 324 
why they ſeldom run 
direct ibid. 

why broadeſt at their 
ouths 325 

the remarkable ones for 
broad Mouths 326 
often afford Metals 326 
—328 

the remarkable ones for 
Gold 327 

the Difference of their 
Waters 329 
their Nature how known 
ibid. 


the Cauſe of their In- 


| undation 343 
how brought from one 
Place to another 353 

thoſe remarkable for 
their Breadth and 
Length of Courſe 


334» 


» their Water why lighter 
than the Sea-Water 

„„ 

why they ſometimes 

leave their Chanels 

dry 392, 397-399 

vrhy they ſometimes run 

in new Chanels 413 
Ruſſian Gulph 171 


S, 
Ailing round the Earth, by 
whom performed 166 
the Art 809---898 
St Helena Ifland 114, 154, 311 
Lawrence River 297, 351, 
357 
Mary's Well 392 
Patrick's Purgatory 157 
Thomas's Iſland 114 
Salmon, his Deſcription of the 
overflowing of the Nile 339 


Salt concretes ſolid Bodies 212 
Why it diſſolves ſooner in 
hot Water than in cold 

21 


found in in-land Coun- 


tries 50," 8 

how ſeparated from Sea- 
Water | 31 3 

the kinds thereof ibid. 
Salt-Meat, why ſalter to the 
Taſte hot than cold 214 


Salt-Water, how rendred pure 


? 3 304 

Sand-Banks, what 404. 
their Origin 405 

their Danger and 

Miſchief ibid. 

the moſt remarkable 

ones - 406 

may become Part of 

the Continent 407 

Sardinia eee 
Sea, not higher than the Land 


184 


whence it's Saltneſs 207 
2212 
whether freſh near the bot- 


tom ibid. 


why luminous by Night 

h 228 
it's Motions 230, c. 
it's ſwelling and ſwaging 


243 


it's Flux and Reflux 240, 
258, 262, 263 
Cauſe of the Tides 243 


249.254 
it's general Motion from 


Eaſt to Weſt 249, 263, 


| 264 
it's Flux and Reflux yaries 
with the Seaſons 250 


Pacific, why calm 279 


it's Concuſſion, what 278 
See Cape Briton and 
Cambaya. 


Sea-Charts, how made 760 
Sea- ü 


; 
f 
N 
; 8 


Se 


FAA ZE th th en 


21S as ˙ A as. - Ms. Br. 


2 
: 
7 
c 


2 


IN D E X. 


Sea-Compaſs, how made $36 Storms 


how corrected 843 

| how affected 337 
Sea -Water heavier in the Tor- 
rid Zone than in the nor- 
thern Regions 205 


has certain Peculiarities 


| 224 
Seaſons of the Vear, how deter- 
mined 569, 586 


how found 574, Sc. 


Secant, Sea Arc. 


Seneca, his Deſcription of the 


Nile 330---339 
Senegal River, it's Tides 263 
Shadows of Bodies, how caſt in 

different Parts of the Earth 

61 
Ship Building, it's Requiſitcs 
800--803 


| Ships, how to be loaded 805 


Sicily | 112 
Sine, See Arc. ag 
Singhay Lake 285 
Situation of Places, how found 
717722 
Sloughs, See Boggs. 
Snow, where form' 443 
Soame 358 
Socotra, See Zocotora. 
Soran Lake 286 
Sound 1 


7 
Spaws, the Cauſe of their boil- 


ing 387 
Springs, their Origin, See Foun - 
tains and Rivers. 

flowing into the Sea 206 

near the Ocean brackiſh 

229 
Stadium, See Furlong. 

Stars, afford Arguments for the 

Earth's ſpherical F yup 

35» 3 

how far they * in 

an Hour 676 

ſome fixed ones bigger 

than the Earth 67 


521, 522, c. 

ſome anniverſary 528 

Streights, what 167 

their Cauſe and Origin 
1891 

how dried up f — 

the moſt noted 172-176 

Sumatra 4 | | 

Summer, what — 

Sun, Arguments bon e 
of the Earth's ſpherical 
Figure 3 
how it riſes and ſets in the 

different Zones 548, c. 


52, Sc. 
Sunday Iſlands 115,116 


Surface of the Earth, what Part 
continued 93 
Switzerland, why accounted 
the higheſt Part of Europe 
120 


+ 


Able of General Geogra- 
phy 11--13 
of particular Geogra- 
phy 13--15 
of Engliſh Meaſures 26 
of a Degree in diffe- 
rent Parallels G61 

for finding the Time of 
the Tide 266, 267 
of the Latitude andLon- 
gitude of Places 692 
--708 
of the Declination and 
right Aſcenſion of 
the Sun 710 
of the Stars 712 
Tanais, whence it ſprings 297 


Tangent, See Arc. 

Tara, it's Curvatures 324 
Taurus, Mount 137 
Teneriff 143 
Ternati, it's terrible Spiracle 18581 
Terra firma, See Continent. 


Terra 


Terra del Fuego 


116 
Thermometer, how made 437 
Tides, how cauſed 811 


Table of them 817-825 
time of it by a fight of 
the Moon 829, 830 
higher at New and Full 
raven than at the 
uarters 249, 250 
high on the Cas Af 
China and Japan 253 


pot ſenfible in the 


Streights of Gibraltar, 
nor in the Baltic, 253, 


254 
the Ebb and Flood how 


to be obſerved 261, 

262 

when and where higheſt 

and loweſt 251 

Tigris River - 323 

Times of one Place compared 

with thoſe of another 

643, &c. 

Timor 113 

Titicaca Lake 285 

Torrent, what, and how gene- 

rated 296 
Travados, Sze Ecnephias. 

Triangles, right-angled, what 21 

Trigonometry, Theorems there- 


in 22 

Tropics, what 531, 546 

Tun, what 804 

Twilight, it's Cauſe 407 

when it begins 468 

it's Duration how 

found 580, 581 

Typhon, what 524 
V. 

Aruas, a remarkable Ri- 

| valet there 392 

Vapours, why continually ex- 

haled 425 


Veſavius, See Monte di Soma. 


INDEX. 


Villa Nova, . it's remarkable 
Spring 392 
Virgin Iſlands, Sce Antilles. 
Vitruvius, his Method of find- 
ing Water 346, 350 

his way of making 
Springs 35 

of trying the Good- 

neſs of Water 351 

Vortices, See Whirlpools. 

Vulcanos, Sze Mountains, bnrn- 


ing. 
288 


| 7 Ater, it's Surface of 
| what Figure 31 
attracts it ſelf . 307 
freſh and alt, their 
different Gravities 
358 
it's ſtrange Properties 
389, 390 
none pure and ele- 
mentary 359 
Mineral Waters, their 
Kinds and Diffe- 
rences ib. 362, 364 

6 


Mineral, their Origin 
362364 

their Differences 328, 
329, 347 

the heavy, with what 
impregnated 3 5 
how to be found 346, 
33 
Acidulæ, their Origin, 
Difference and Kinds 

: 8 
Spaws, the clebrated 
ones in England 371 


Waters, 


ENU 
Waters, why not acid in nor- Winds, whence the South and - 


the Cauſe thereof ib. 


coloured, where 
found 1b. 385 


the Cauſe thereof 16. 


See Fountains, Ri- 


vers, and Springs. 


Waves, naturally diffuſe 185 
Wells, SeeFountains and Springs. 
Whirlpools, what and where 


276, 277 


White Sea, See Ruſian Guiph. 
Winds, what 481 


their Effects upon the 
Tides 2069 
their modern Diviſion 
452 

their Cauſes ibid.-484 
whence they may blow 
perpendicular to the 
Horizon ibid. 
whence they blow with 
ſome Interruption 
485 
whence none blow per- 
pendicularly from 
the Air, fc. ibid. 
whence Eaſt Winds 
are more frequent 
than the Weſt 486 
whence North and Eaſt 
Winds more ſevere 
ibid. 


thern Countries 372 Weſt Winds mare 

"bituminous, or oily, hot 4387 

the Cauſe and Gene- ' - - Signs of approaching 
ration thereof 378 Winds explained 

where chiefly found CET 1 ety 483 

| 375378 whence ſtronger in 

bitter, their Origin 11d. Spring and Autumn 

where found 110k. | | 489 
of a petrifying Quali- . where they begin 0 

ty, their Origin 3 80 blow 490 

- Where found 380 hu far may one and 

--384 the ſame reach ibid. 

the Cauſes thereof ib. conſtant and incon- 
poiſonous, where _ © Rant, what 491 

ei general, what 


4 
where found 1b. — 


their Cauſe, what 15. 


ſtated and periodical, 


what 497---5Oz 


where chiefly found 


+; C5 xaR o 

or Monſoons, heir 
Cauſe, what #3, 
whence the Eteſian 


Winds, in Greece 


| e 
whence the Greek 


ChelidonianWinds 


ET FS 
whenceEtefianWinds 


blow not in Italy, 
S. ibid. 
515 


tual 
ſtated, what belongs 
thereto 817 


northern, whence 


weaker the nearer 
to the Equator ib. 
ſouthern, whence 
ſtronger, Sc. be- 
yond the Equator is. 


the different kinds of 


Winds, what 519 

_— - 
| ſtrong, but of 
ſhort 


— —— 


INDEX. 
ſhort Continuance | X. 
Mr Arayes Lake 259 
Wind, prognoſtic of ib. Xerxes, his Expedition 
520 ph into Greece 144 
tewpeſtgous 52 
See Compoſe, b. AM 
Winter, whence colder pr $3 OY 
Summer Vica | 114 
how determined, * 5 85 
| 577 2 
Wolcoff, it's Cataracts 321 Achaf Lake 288 
Spring and Diſcharge 318 Zaflan Lake ibid. 
Wolga, where it flows 297 Laire Lake 287, 326, 342 
how augmented ibid. Zambre Lake 287 
it's Mouths 317 Zealand 113 
Woodward, his Opinion of the Zeebe River 287 
Earth 97 Zodiac, it's Signs 534 
World, old, how divided 106 Zocotora 114 
how bounded ib, Zone, Frigid, it's Air whence 
environed by the Sea 176 generally cloudy 439 
--178 Zones, what 544 
new, how bounded 106 Torrid, Frigid, an 
how divided ibid. Temperate, ibid. 
it's undiſcovered Parts 107 how meaſured 3 
Woods, what 162 how differently affected 
the Variety thereof ib. by Light, Heat, Rains, 
the moſt noted ib. 
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TE Hy. HE Uſefulneſs of the Marnzuar 108 


| demonſtrated ; Being MATHEMATICAL Lac- 
STR TUREs read in the public Schools at the Uni- 
I RY verſity of Cambridge. By Isaac Barrow, 
D. D. Profeſſor of the Mathematics, and Mal- 
ter of Trinity College. To which is prefixed, 
2 | The ORATORICAL PREFACE of our Learned 
Author, ſpoke before the Univerſity, on his being elected 
Lucas ian Profeſſor of the Mathematics. Tranſlated by the 
Reverend Mr Jonx Kirxyy, 8vo. | : 

The Builptr's DicrioxaRY: or, Gentleman and Archi- 
tect's Companion. Explaining not only the Terms of Art ia 
all the ſeveral Parts of Aacurrgcruxkx, but alſo containing 
the Theory and Practice of the various BRancues thereof, re- 
quiſite to be known by Maſons, Carpenters, Foiners, Brick/ayers, 
Plaifterers, Painters, ' Glaziers, Smiths, Turners, Carvers, Sta- 
tuaries, Plumbers, &. Allo neceſſary Problems in Ax ir A- 
ME TIC, GEOMETRY, MECHaNics, PERSPECTIVE, 
HyDprauLi1cs, and other MATHEMATICAL Sci. 
Ces, Together with the Quantities, Proportions, and Prices 
of all Kinds of MaTEeRr1aLs uſed in BuilpinG; with Dixec- 
ions for chuſing, preparing, and uſing them: The ſeveral Pro- 
Portions of the Five OaDpERS of ArcaiTECTURE, and all 
their Members, according to VITRUVYIUS, PALLADI0O, 
ScaMorzzi, Vicnola, M. LE CLE Rc, Sc. Being 
a Work of great Uſe, not only to Ax TIFIcERS, but likewiſe 
to GENTLEMEN, and others, concerned in ButLdine, Ec. 
Faithfully digeſted from the moſt approved Writers on theſe 
Subjects. With RuLes for the Valuation of Hovusss, and 
the Exexncs calculated for erecting any Fanpric Great or 
Small. 2 Vols. 8vo. with Cuts. Ve have peruſed theſe two Vo- 
lumes of the Builder's Dictionary, and do think they contain a 
great deal of uſeful Knowleage in the Building Buſineſs, Nicno- 
Las HawksMook, Jon James, James 9 — 

A New ExoLIsH Dis pENSsATO RL, in four Parts. Contain- 
ing, I. A more accurate Account of the Simple Medicines, than 
any hitherto extant. II. The Officinal Compoſitions, accord- 
ing to the laſt Alterations of the College at London; to which 
are added, the Emendations of the Edinburgh Diſpenſatory; and 
many other Compoſitions, taken from the Practice of our Hoſ- 

itals, and the moſt celebrated Authors. III. Extemporaneous 
ſcriptions, taken from the beſt Authors, and the moſt emi- 
nent Phyſicians now in Practice. IV. A Rational Account of 
the Operation of Medicines, To which are added, the Quan- 
ities of the middle Syllables of the Latin Names, expreſs'd by 


Books printed for 8 T EYHEN Aus TEN. 


long and ſhort Marks: So that this DisrENsA TRV anſwers at 
the ſame time the Purpoſe of a Proſodia Pharmaceutica. By 
James ALLEYNE, M. D. 8vo. | . 

A Journey from Aleppo to Feruſalem at Eaſter, A. D. 1697. 
The Fifth Edition. To which is now added, An Account of 
the Author's Journey to the Banks of Euphrates at Beer, and 
to the Country of Me/opotamia. By Henry MaunpreLt, 
M. A. late Fellow of Exeter College, and Chaplain to the 
Factory at Aleppo. 8 vo. 

A Compendious and Methodical Account of the Principles 
of NaturabPhiloſophy, as explained and illuſtrated in the Courſe 
of Experiments, performed at the Academy in Little Joer- rect. 
By Benjamin WorsTER, A. M. The Second Edition. Re- 
vis'd and Corrected, with large Additions, by the Author, 8 vo. 

The Law of Tythes: Shewing their Nature, Kinds, Pro- 
perties, and Incidents; by whom, to whom, when, and in 
what manner, payable ; how and in what Courts to be ſued for 
and recovered; what Things, Lands, or Perſons, are charged 
with, or exempted therefrom; with the Nature, Incidents, and 
Effects of Cuſtoms, Preſcriptions, Real Compoſitions, Modus 
Decimandi, Libels, Suggeſtions, - Prohibitions, Conſultations, 
the Cuſtom of London, &c. Wherein all the Statutes, and ad- 

judg'd Caſes relative to the Subject, are introduced and conſider- 
ed. The ſecond Edition corrected. To which is added, a Tyth- 
ing Table, By W. Boxun of the Middle Temple, Eſq; | 
Exanthematologia: Or, An Attempt to give a. Rational Ac- 
count of Eruptive Fevers, eſpecially of the Meaſles and Small- 
Pox. In two Parts, c. The whole illuſtrated with many 
new, curious, and uſeful Particulars. ' To which is added, An 
Appendix concerning Inoculation. By Tomas FoLLER, M. D. 
to. | 
F Oc11By's and MorGan's Pocket-Book of the Roads, with 
their computed and meaſured Diſtances, and the Diſtinction df 
Market and Poſt- Towns. To which is added ſeveral Roads, and 
above five hundred Market-Towns; a Table for the ready find- 
ing any Road, City, or Market-Town, and their Diſtance from 
London; A Sheet Map of England, fitted to bind with the Book ; 
And an exact Account of all the Fairs, both Fixed and Move- 
able, in Alphabetical Order, ſhewing the Days on which they are 
held. By WiLLiam MorcGan, Coſmographer to their late 
Majeſties. The Seventh Edition. . 

The intire Collection of Manuſcript Sermons of an eminent 
and learned Divine in this City, lately deceas'd, are left with 
Mr. AusTEN, Bookſeller, at the Angel and Bible in St Pauls 
Church-yard, to be diſpoſed of for the Benefit of the Family. 
Mr AusTEN likewiſe gives Notice, that he will ſell 
Manuſcript Sermons for any Clergyman's Widow, provided they 
are an entire Collection, and have not been tranſcribed, 


